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PABOYASA MTPOT'PAMMA 110 XUMUHN
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(ba3oBblil ypOBeHb)

IMosicHuTeIbHAS 32U CKA

Pabouas nmporpamma cpearero oomiero o0pa3oBaHus M0 XUMHH COCTaBJICHA HA OCHOBE:

®enepanbHblil 3ak0H «O06 oOpasoBanuu B PO» ot 29.12.2012 1.

. @enepanbHbIl KOMIIOHEHT TOCYJapCTBEHHOTO CTaHjapTa oOmiero oOpa3zoBaHus (C
n3MeHeHussMu B pell. IlpukaszoB Munobpnayku Poccun ot 03.06.2008 N 164, ot 31.08.2009 N
320, ot 19.10.2009 N427, ot 10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N 69, ot
23.06.2015 N 609, ot 07.06.2017 N 506).

o [IpumepHass ocHOBHasg oOpa3oBaTenpHasi MporpamMma  CpeiHero  oOIIero
o0pasoBaHus, 0J100peHHas penieHueM QeaeparbHOTO y4eOHO-METOAUYECKOTO 00BEAMHEHHS TI0
obrreMy o0pazoBanuio (mpoTokost ot 28 urons 2016 1. Ne 2/16-3).

. [Ipukaz MunuctepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®exepanuu oT
17.05.2012r. Ne 413 «OO0 yTBepKIeHMH U BBEICHHH B JeicTBue (peraeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa CPEAHETO 00IIero 00pa3oBaHuUs».

. [Ipukaz MunuctepctBa oOpa3oBanusi u Hayku Poccuiickoit ®enepauuu ot
31.12.2015 Ne 1578 «O BHeceHMM W3MEHEHHWH B (QenepaibHbIii TOCYIapCTBEHHBIN
o0Opa3oBaTeNbHBIM CTaHAAPT cpeaHero oOmero o0pa3oBaHUs, YTBEPXKICHHBIH MPUKA30M
MunuctepctBa o0pazoBanus u Hayku Poccuiickoin ®@enepanuu ot 17 mas 2012 r. Ne 413y
(3apeructpupoBan B Muntocte Poccun 09.02.2016 Ne 41020).

) Pacniopspkenue npaButenbcTBa Poccuiickoit @eneparuu ot 24.12.2013 1. Ne2506-p
«O06 yrBepxacHnM KoHmenmu pa3BUTHS MaTeMaTHYECKOTO oOpa3oBanus B Poccuiickoi
denepanuny.

. CaHuTapHO->NUIEMHUOJIOTHYECKUMU  OpaBujaMu W HopMatuBamu  CanlluH
2.4.2.2821-10 «CaHUTapHOMHUAEMHOJOTUYECKHE TpeOOBaHUS K YCIOBHSAM U OpraHU3AINH
oOyueHuss B 0011€00pa30BaTENbHBIX YUPEKICHUAX», YTBEPKICHHBIMU MOCTAHOBJICHHEM
['maBHOTO TOCYmapcTBEHHOTO caHUTapHOro Bpada Poccuiickoin @eneparuu ot 29.12.2010r. Ne
189 (c usmenenusimu u aononHeHUsIMU oT 29 wroHs 2011 r., 25 nexabps 2013 r., 24 HOSOps
2015r.).

. [TocranoBnenue I'maBHOTO TOCcymapcTBeHHOTO caHUuTapHoro Bpada P® ot 10.07.2015
No 26 «O06 yrBepxknenun CanlluH 2.4.2.3286-15 «CaHuTapHO-31HIEMHOIOTHYECKIE
TpeOOBaHHSA K YCIOBHSIM M OpraHu3aluyd OOy4YeHHs U BOCIHMTAHHUS B OpraHuU3alusix,
OCYILIECTBISIIOUIMX  OOpa3oBaTeNbHYI0  JESITENbHOCTh IO  AJalTHPOBAHHBIM  OCHOBHBIM
o011eo0pa3oBaTenbHbIM MpPOTpaMMaM JJisi 00ydYaoIUXCS C OTPaHHMYEHHBIMUA BO3MOXHOCTSMU
310poBbs» (3apeructpupoBaHo B Muntocte Poccun 14.08.2015 No38528);

. Konuenus pa3sutust MaTemaTiuaeckoro oopasosanus B Poccuiickoii @enepariui.

. [Tucemo /lemapTameHnTa rocyiapcTBEHHON MOJMUTUKU B cepe BOCHHUTAHUA JIETeH U
MoJio1exku «O HampaBJICHHH METOIMYECKUX pekomeHaauiy Ne(09-1762 ot 18.08.2017r.

. [Iporpamma no xumuu ans 10-11 knaccos (ba3oBblit U MPOQUIBHBIN YpOBEHB) MO/
penakuueii O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos — M.: IIpocsemienue, 2019.

J OcHoBHas o0pa3oBaTesibHasi IporpaMMa cpeaHero oouiero oopaszosanus MAOY
«MHoromnpo¢unbHblii aunei Nel1» Coserckoro paiiona, r.Kazanu.

. YcraB MAOY «MuoronpoduinbsHbli muneit Nel 1» Coserckoro paitona, r.Kazanu.

B pa6oqel71 mnporpamMme ImpeayCMOTpEeHO PA3BUTHEC BCEX OCHOBHLIX BUJOB JCATCIBHOCTHU
O6yqaeMLIX, MNPEACTAaBJICHHLIX B IMpOorpamMmax IJisi HA4YaJIbHOTO O6LLICFO 1 OCHOBHOI'O O6II.ICFO
O6pa3OBaHI/I}I. CO,ZLep)KaHI/IC HaCTOSIIEH pa6oqel>'1 nporpaMmbl UMECT OCO6CHHOCTI/I,



00yCJIOBIICHHBIE, BO-TIEPBBIX, NMPEIAMETHBIM COJCPKAHUEM H, BO-BTOPBIX, INCHXOJOTHYECKHUMH
BO3PACTHBIMU 0COOEHHOCTSIMUA 00yJ4aeMbIX.

[Tpu u3yueHNH XUMHUH BEIYIIYIO POJIb UIPACT MMO3HABATEIbHAS AESATEIHLHOCTh. OCHOBHBIE
BUJIBI YUEOHOH JeATENbHOCTH 00YJaIOUINXCSl HA YPOBHE YUE€OHBIX JCHCTBHI BKIIOYAIOT YMEHUE
XapaKTepU30BaTh, OOBACHATH, KIaCCH(UIMPOBATH, BIAJETh METOJAMH HAy4YHOTO MO3HAHUS,
MOJIHO M TOYHO BBIPAXKATHh CBOM MBICIH, apTyMEHTHPOBATH CBOIO TOYKY 3peHHsA, paboTarh B
rpymme, MpeacTaBIsATh W COOOIIATh XMUMHYECKYI0 HH()OPMAIUI0 B YCTHOW M TMHCHMEHHOMN
dbopmax u np.

Omna w3 3agau oOy4yeHUs B CpeIHEH IIKOJe — TMOATOTOBKAa OOyJaromuxcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO H TPO(ECCHOHATBHOTO ITyTH.
OOyuarommecs: JTODKHBI HAayYHTHCS CAMOCTOSITENBHO CTAaBUTh IENM M ONPEACTATh IYTH HX
TOCTHKEHUS, UCTIONB30BaTh MPHOOPETEHHBIN B MIKOJIE OTBIT JEITEIHHOCTH B pEaIbHOW JKHU3HH,
3a paMKaMu y4e0HOTO TpoIiecca.

CornacHo 00pa3zoBaTeIbHOMY CTaHIAPTY, TJIABHBIC UeU CPeOHez0 00uiezo 00pazoeanus
COCTOAT B!

o (GOpMHUpPOBAaHMM  IIEIOCTHOTO  TPEIACTAaBICHHS O MHpe, OCHOBAaHHOTO Ha
MIPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CII0C00axX JIEATENbHOCTH;

o MPUOOPETEHUH OMbBITAa Pa3HOOOPA3HOW JACATCIBLHOCTH, ONbBITA TIO3HAHHS U
CaMOTIO3HAHUS;

. MOJTOTOBKE K  OCYIIECTBJICHHWIO  OCO3HAaHHOTO  BBIOOpAa  WHAMBHIYAJIHHOU
00pazoBaTebHON MJIH MPO(HECCUOHATBFHOM TPACKTOPHH.

) Bosnbmoit BKkaa B JOCTHIKEHHE TUX IIeJIe CpeIHero o0mero oopa3oBaHusi BHOCUT
u3yyenue Xumuu, KOTopoe pu3BaHo odecneyums:

o (¢hopMHpOBaHHE CHCTEMbl XHMHYECKHMX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA;

o pa3BUTHE JMYHOCTH OOYYaroIIMUXCs, HMX HWHTEJJIEKTyaJbHOE M HPABCTBEHHOE

COBEpILIEHCTBOBaHKE, (DOPMUPOBAHKE Y HUX SKOJOTUIECKHU 11EIecO00pPa3HOr0 MOBEICHUS B OBITY
U TPYJOBOH JIESTEILHOCTH;

. BBIPA0OTKY y OOYYarONIMXCsl ITOHUMaHHUSI OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU
XAMHUH, a Takke (GOPMHPOBAHHWE y HUX OTHOIICHUS K XMMHM KaK K BO3MOXXHOW 00JacTu
Oyayiel mpakTHIeCKOi NesITeTbHOCTH,

o (dopmupoBaHre yMeHHs 0€30MaCHOTO OOpAIICHHUs C BEIIECTBAMH, UCIIOIb3yEMbIMHU B
MTOBCETHCBHOM JKU3HHU.

Ilenamu uzyuenusn xumuu 6 cpeoHeu WKoJE AGIAIOMCA.

o (opMUpOBaHME Yy YYaLIUXCSl YMEHHS BUJETh M MOHMMAaTh LIEHHOCTb 0Opa3oBaHUS,
3HAYUMOCTh  XMMHUYECKOTO 3HAHUSA Ul  KaXIOro 4YeJIOBEKa, HE3aBUCHUMO OT  €ro
npoecCUOHANBHONW  JIEATENbHOCTH; YMEHHUS pa3inyarth (akTel M OLEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJBI, BUAECTh HX CBA3b C KPUTEPUAMHM OLCHOK U CBSA3b KDUTEPHUEB C
ONpENeNICHHOW CUCTeMOM LeHHocTel, (opMynupoBaTh U OOOCHOBBIBATE  COOCTBEHHYIO
MIO3ULUIO;

o (opMUpOBaHHE Yy y4allUXCs LETOCTHOTO IMPEJICTABICHHUS O MUPE U POJIM XMMHHU B
CO3/IaHUHM COBPEMEHHON €CTeCTBEHHO-HAY4YHOH KapTHHBI MUPA; YMEHUS OOBSACHATH OOBEKTHl U
MIPOLIECCHl  OKPYXKAIOIIEW ACUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOM CPENbl, UCIIOJIB3Ys Ul TOTO XUMHUUYECKHUE 3HAHNUS,

o npuoOpeTeHne OOy4yaroOIIMMHUCSA OIbITa Pa3HOOOpa3HOW JAEATENBHOCTH, OIbITa
MO3HAHUSA U CaMOIIO3HAHMs; KIIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHTHOCTEH), MMEIOLINX
YHUBEpCAJIbHOE 3HAUEHUE JUIS Pa3IMNUYHbIX BUIOB JICSATEILHOCTH, — HABBIKOB PEIIEHUS MPOoOIIeM,
MIPUHATHUS PEIICHUH, MONCKa, aHAIn3a U 00paboTKU MHPOPMALIUU, KOMMYHUKATHBHBIX HAaBBIKOB,
HaBBIKOB HW3MEpPEHUil, HaBBIKOB COTPYIHHYECTBAa, HABBIKOB Oe30MacHOro oOpalieHus ¢
BEILIECTBAMU B IIOBCEAHEBHOM JKU3HU.



Metoanyeckne 0COOEHHOCTH Kypca

CogmepxaHue Kypca peamu3yeTcst W3 pacdyeéra 2 4 B HEACNI0. JTOT JHMHT BPEMEHH W
00yCIaBIMBaET PSJl METOUIECKIX OCOOCHHOCTEH Kypca.

Tak xak u3ydeHue XUMUU Ha 6a30BOM YpPOBHE HE CTABHUT LIEJIbIO MOJATOTOBUTH BBITYCKHUKA
cpenHei mkoibl K caade EI'D mo XxuMuu, To B IOCTPOEHUN Kypca BMECTO XEMHUOLIEHTPUYECKOIO
noaxona (korja B LEHTPE  METOJMKM  OOYy4eHHsS  CTOMT  XUMHUS)  HCHOJIb30BaH
aHTPONONEeHTPHYeCKHii moaxoa (koraa oOyueHHWEe XMMHUHM CTPOUTCS, B MEPBYIO OYepenb, Ha
OCHOBE y4€Ta MHTEPECOB, CKIIOHHOCTEN 1 OCOOCHHOCTEN ydaluxcs).

Craryc Henpo(uIbHONH AMCHUIUIMHBL OOpEeKaeT XHMHI0O B TYMaHUTApHBIX, (PHU3HUKO-
MaTeMaTHYECKUX KaccaX M IIKOJAX Ha OYeHb HU3KYI0 MOTHUBALMIO €€ HW3Y4EHHUs JUIsd
OonpmMHCTBA ydammxcs. [loBbIlIeHME WX WHTEpeca K XUMHH YCHJIMBACTCS NMPHKJIAJIHBIM
XapaKTepoM COJIepKaTeIbHON U MPOLIeCCyaIbHOM CTOPOH B IpeagaraéMoM Kypce (T. €. «XuMus
W KU3HBY). Tak, HampuMmep, MPU U3YYCHHH TOJMMEPHBIX MAaTepPHajioB B Kypce OpPTraHHYeCKOi
XUMUU (HOPMUPYETCS] yMEHHE YUTATh STUKETKH TPUKOTAXKHBIX M3JIEIUN C IETBI0 MPAaBUIHHOTO
yX0/1a 3@ HUMHU (YMCTKA, CTUPKA, CYILKA, YTIOXKKA).

B y4eOHbIX KHUTaX U3MEHCH U A3bIK MOJa4YH y4eOHOro MaTepuaJa: oH B OOJbIlel Mepe
MIOBECTBOBATEIBHBIN, CBS3aHHBIA C XYHO0KECTBEHHBIMH, JHTEPATYPHBIMHU IIPOU3BEIICHHUSIMH,
UCTOPUYECKUMH (paKTaMu.

B knmaccax u mkonax ryMaHUTapHOTO Ipo¢uis yaeOHOe coJiep:KaHue Kypca Ipeanoiaraer
yCUJIEHUE TYMaHUTAapu3allud B OOYUYEHUU XHMHUHU Yepe3 HCIIOJIb30BAHHME MPHUEMOB, METOJIOB U
CPeACTB, XapaKTEpHBIX ISl TYMaHWTApPHBIX JHCIUIUIMH. Tak, B IIKOJIAaX W Kiaccax C
yrayOJI€HHBIM M3y4eHHEM HHOCTPAHHOTO s3bIKa XOPOHIMH 3¢ (deKT AaeéT YTeHHEe XUMHYECKOTO
MaTepuaga Ha HWHOCTPAHHOM SI3bIKE. YUMTEII0 HEOO0XOAMMO M0J00paTh COOTBETCTBYHOIIMIMA
IporpaMMe IO XMMHUHM MaTepual Ha HWHOCTpaHHOM s3bike. Ecim mombop Takoro matepuana
OCYLIECTBUTh JIOCTaTOYHO TPYAHO, OCOOCHHO B YCIOBHSX CEJIbCKON IIKOJBl MM IIKOJIBI
HEOOJIBIIIOr0 HACEJICHHOTO IYHKTA, TO MOJYKHO BOCIOJIb30BaTbCsl BO3MOYKHOCTSMH MECTHOM
oubnuotexkn wim MuTepHera. byner mone3HpIM mpuBieds K paboTe 1Mo moadopy XUMHUYECKOTO
MaTepHualia Ha MHOCTPAHHOM SI3bIKE U CAMMX YYaIlMXCsl.

Taxoke B S3BIKOBBIX LIKOJIAX OOJIBIIOE 3HAYEHUE /ISl YCUIEHHWS MOTHBALMU K U3YyYCHHIO
XMUMUYECKOT0 MaTepuajga HMeEeT UCHOJb30BaHUE MEXKIPEAMETHBIX CBA3eH XUMHUHM C
MHOCTPAaHHBIM s3bIKOM. Tak, Hampumep, 3(p(EeKTUBHO NMPUMEHEHHME 3aJaHui A OTPabOTKU
y4eOHOro coJep)KaHusl Kypca Ha YCTAHOBJIGHUE aHIVIOSI3BIYHON STHMOJIOTUM XMUMMYECKHX
TEPMUHOB (HampUMep, CUMBOJIbHbIE 0003HAYEHUSI OTHOCUTEIBHBIX ATOMHOHW M MOJIEKYJISIPHOM
Macc Ar 1 My IpoucXoAT OT aHrL. relative) wiu UX 3BONIOLMU (HapuUMep, Iped. «KaTaiaus» —
aHri. catalize — pyc. karaau3). C 00JbIIUM YIOBOJIBCTBUEM Y4alllMeCs LIKOJ U KIJIACCOB C
YIITyOJICHHBIM U3y4€HUEM MHOCTPAHHOT'O S3bIKa HAXOMST U MPEJICTABIAIOT HHPOPMALIUIO O POJIH
YUCHBIX-XMMUKOB MJIM O DPa3BUTUU XMUMMYECKOH IPOMBIIUIEHHOCTH B CTpaHax H3y4aeMoro
A3bIKa, KOTJA TOTOBAT COOOLIEHWs M MpE3eHTAlMM MO0 3ajaHusM pyopuku «Mcnosnbsyiite
JOTIOJTHUTEIbHYI0 MH(POPMALIMIO U BEIPA3UTE MHEHHEY.

B rymaHuTapHBIX MIKOJAX JIUJAKTUYECKU OIPABJAHO MCIOJIb30BAaHUE CHUMBOJIMKH,
IPUHATON B PYCCKOM sI3bIKE Ul 0003HAUEHUS YacTel cioBa, Mpu GOPMUPOBAHUHN 00O0OIEHHBIX
3HaHUH MO XUMHUYECKON HOMEHKJIAType. DTOT NMPUEM HCMOJIb30BaH B yuyeOHbIX KHurax 10—11
KJIACCOB.

Hanpumep, B opraHMyeckol XUMHUHM CHUMBOJHMKAa PpYCCKOTO  s3bIKa  IOMOTaer
dbopmupoBannio HomeHkiatypel MIOITAK. Tak, o6mwuii cnoco® oOpa3zoBaHUs Ha3BaHUM
IpEJeNbHBIX OJIHOATOMHBIX CHHPTOB M TPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT,
MOJKET OBITh, OTPAXKEH CICAYIOIUMH 3aIUCIMMU:

AlJikaH-0J1'(METaHOJI, 3TaHOJI, TPOMaHoI-1);

Y Tronan,
AJ'IKaH- B-4 KHNCJIOTa (MeTaHOBaH, OTAHOBAasjd U T. II.).




B mpoueccyanbHOM OTHOIICHHMH B Kjaccax TyMaHUTapHOTO TpOoGuiIs, B KOTOPBIX
oOydaeTcsi OOJBIIMHCTBO JeTEed ¢ SPKUM OOpa3HbIM BHUICHHEM MHUpPA, CKIOHHBIX K
SMOIMOHAIBHBIM TEPEKUBAHUIM, 3HAYUTEIbHBIA 3((EKT AOCTUTACTCS TPHU HUCIOJIB30BAHUU
npueMa aHUMAIMH, T. €. HaJCJCHHS OOBEKTOB HEKHUBOTO XHMHUYECKOTO MHUpPA (JIEMEHTOB,
BEILIECTB, MAaTEPUAJIOB, PEAKIIMIl) XapaKTEepHbBIMU YepTaMU U MPU3HAKAMH >KUBOTO, MX
«ouenoBeunBanuey. OOmMA crocod MAOCTUKEHUS ITOW IEIM OTPAXaeTcs B 0O0O0OIMICHHOM
Ha3BaHUU OTJICJIbHBIX 3aJaHUN Kypca, B KOTOPHIX HEOOXOIUMO PACKPBITh XY/I0KECTBEHHBIN
o0pa3 BemiecTBa Wi nporecca. Ciaeayer Mo J4epKHyTh, YTO yJalluecs ¢ YI0BOJIbCTBHEM ITHITYT
HEOOJBINIME JIMTEPATYPHBIC MPOU3BEACHUS (3CCe, CHHKBEHHBI) TAaKOrO IUIAHA, TEM CaMbBIM
COBEPILICHCTBYS CBOIO JTUTEPATYPHYIO MUCEMEHHYIO pe€Ub U YCBaUBasi HEOOXOIUMOE XUMUYECKOE
CoJIepXKaHue.

B xmaccax ¢wusuko-mMareMaruueckoro mpoduis, OYEBHUIHO, COJEp)KaTelbHAas U
nporieccyanbHas CTOPOHBI OOYUE€HHSI XUMHH JIOJKHBI OBITh HECKOJIBKO UHBIMU.

Ecnu B yacTu CBSI3M XMMUU C KU3HBIO OHM COBMAJAIOT C €¢ IMpenojaBaHueM B Kilaccax
TYMaHUTApPHOTO MPOQMIsl, TO B 0OTOOpPE ydeOHOTO MaTepuajia 1 METOJUKE KypC Ipearnojaraet
WCIIOJIb30BaHUE JPYroMl IUAAaKTUKU. HekoTopbie TeMmbl, OCOOEHHO CBsI3aHHBIE C (UBUKOU
(cTpoeHue aTroMa U BeIIeCTBa, HEKOTOPBIE aCMEKThI (PU3UYECKON U KOJUIOUTHOW XUMHHU, Ta30BbIE
3aKOHBI), dPQEeKTUBHEE H3y4yaThb HAa OCHOBE AaKTUBHBIX (GopM oOyueHus (Oecenpl, AHCIIyTa,
JJIEMEHTOB  YPOKOB-KOH(EPEHIIMiI), YTO TO3BOJISET 3HAUYWUTEIHHO  YBEIUYUTH  JIOJTEO
CaMOCTOSITEIPHON pabOThl ydamuxcs. Takoi moaxo 1a¢T BO3MOKHOCTh MIMPOKO MCIIOIh30BATh
MEXIIPEMETHBIC CBSI3U U (DOPMUPOBATH €IUHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpAa.

B kypce u3MeHeHa U AuJaKTUYECKas poJib XHMHYECKOI0 IKCIePUMEHTa H PacUYeTHBIX
3aja4 no ¢popmysaaM U ypaBHEHHUSIM.

Xumusa — ocobas ydeOHasi TUCIUILUINHA, B KOTOPOW HapsiAy ¢ TEOPETUYECKUMU 3HAHUSMU
(bOopMUPYIOTCS TaK)KE SKCIEPUMEHTANbHbIE U pacueTHble yMeHUs M HaBblku. Ho MMeHHO Ha
XMUMHUYECKUN SKCTIEPUMEHT U PEIlIeHUE PacuCTHBIX 3a]au KaTacTpo(UUeCKH HE XBATUT BPEMEHH,
OTIIYILIEHHOTO Ha y4eOHBIH mpouecc Ha 06azoBoM ypoBHe. [loaToMy B Kypce mpeaycMoOTpeH
00s13aTeIBbHBIN JIEMOHCTPAITMOHHBIM SKCIEPUMEHT TPHU PACCMOTPEHUH KaXKIOW YKPYITHECHHOM
IUIaKTUYeCKON enuHuIbl — mnaparpada. Tak kak 1abopaTopHbIN yUEHUYECKHI SKCIIEPUMEHT B
CHIIy Y3KOTO BPEMEHHOI'O JTUMHUTA MPUOOPETAeT B U3YUECHUU Kypca SMU30JMUECKUN XapakTep, TO
MIPEIOoIaraeTcsl MHUPOKOE MPUBJICUCHUE K BBHINOJHEHUIO JIEMOHCTPAIMOHHOTO SKCIIEPUMEHTA
yydaluxcs B Ka4eCTBE aCCUCTEHTOB YUUTENsl. DTO MO3BOJMUT MOIEPKUBATh HA JOJHKHOM YPOBHE
MPaKTUYECKUE YMEHHS U HaBBIKU ydaliuxcs, copMHpoBaHHbBIE B OCHOBHOM 1IkoJsie. HekoTopyto
HANpsDKCHHOCTh B 00ECIIEYEHHOCTH  HAIVISIIHOCTBIO YPOKOB XMMHMHU  JIOJDKHBI  CHSITh
00s3aTeNnbHbIe KOJUICKIIUH, TOArOTOBIEHHBIE K KaXXIOMY YPOKY XUMHUU Ha OCHOBE PHUCYHKOB-
KOJUTaXKeH, MMErIuXcsi B ydyeOHOM mocoOuu. M, HakoHel, 4YacTh HpoOJieM XUMHYECKOTO
SKCIEPUMEHTa MOTYT PELIUTh MHOTOYMCICHHbIE BUIEOMATEpHAallbl, COMPOBOXKIAIONINE KYypC.
OpHako Takue 3aMEeHbl NMPUMEHUMBI TOJBKO B TOM Cllydae, €ClIM AUKTYIOTCS MpaBUIIaMU
TEXHUKH O€30MacHOCTH WM €CNIH peallbHble JKCHEPUMEHTHI TPEOYIOT 3HAUYUTEIbHBIX 3aTpar
BpEMEHHU.

Onu3oaudeckoe, a HE CHCTEMHOE BKIIIOUEHHE pACUCTHBIX 3a1ad 1o dopmynam u
YpaBHEHUSIM B MPOLIECC U3YUYEHUSI Kypca MPUBOAUT K Pa3pbiBy ABYX B3aMMOCBSI3aHHBIX CTOPOH
paccMOTpEeHUs] XUMHUYECKUX OOBEKTOB (BEIIECTB M peakluid) — KayeCTBEHHOW U
KOJIMYECTBEHHOM. Tak Kak Ha ypOKe Ha pelIeHUE pacUCTHBIX 3aJa4 [0 XMMUH BBIJIEIUTH BPEMs
MpoOJIeMaTuyHO, HEOOXOJAMMO HCIIOJIB30BaTh BCE BO3MOXKHOCTH CAMOCTOSITENIHHOW pPabOThHI
yyaluxcs, 1 B MEPBYI0 OYepe/lb MPU MOJATOTOBKE JAOMAIIHEr0 3aJaHus. MOXHO HCIOJIb30BATh
MPUBEACHHBIE B B KOHIIE KaXJ0To maparpada mocobus pacu€THBIC 3aJadd, OLICHWBas UX W
KOMMEHTHUPYSI pPe3yJbTaThl OLICHOK B Hadaje KaXIOro YpoKa Ha MPOTSHKEHHUH 3—5 MUHYT.
Takasi TEXHONOTHS MO3BOJISET PEIIUTH €UIE OAHY MpoOIeMy, KOTopas BOSHUKAET MPH 00ydeHUN
XUMHH Ha 6a30BOM YPOBHE B YCIOBHSIX BPEMEHHOTO IEUTHOTA, — MPOOIeMY HAKOTUICHHUS



OIICHOK W OOOCHOBAaHHOCTH BBICTABJIICHUS PYOEKHBIX (TIOJYTOJIOBBIX) M UTOTOBBIX (TOJIOBBIX)
OILICHOK y4aIllUMCsl.

YcuiieHue MOTUBAIMM YYAIIMXCS K M3YYEHHUIO HeNpoUIbHOW XMMHUM peaiu3yercs
B Kypce 4epe3 pacKpbiTHe CBSI3H HM3y4aeMOro Marepuaja ¢ Oyaymieil npodgeccnoHaabHOM
JAeSITeJIbHOCTHIO BHINYCKHUKA CPeIHel IIKOJIbI.

Haunbonpmmii s¢dexT maet camocTosTenbHas padoTa CTapIIEKIACCHUKOB 10 PACKPBITHIO
ator cBs3u. Kypc mpegycmaTpuBaeT BBINOJHEHHE ydalquMHcs 3aaaHui tuna «lloaroroBbre
paccka3 0 TOM, KaK CBsI3aHbl 3HAHUSI KOHKPETHON TeMbl IO XMMHUHM C 00y4€HHEM B BHIOpaHHOM
Bamu BY3e i ¢ Bamieit Oyaymieit mpodeccueity; «Ha3oBuTe n3BeCTHBIC BaM MEXKIyHAPOIHBIC
BOOPY)XCHHBIE KOH(IMKTBI, KOTOPHIE CBSI3aHBI CO CTPEMJICHHEM YCTAaHOBUTH KOHTPOJb Hal
MIPUPOTHBIMU HCTOYHUKAMH YIIEBOJI0pOJ0BY; «lIpuBeauTe mpumepsl MHTETpardii SKOHOMHUK
Pa3IMYHBIX CTpPaH, OCHOBY KOTOPBIX COCTaBIIS€T MCIOJIb30BAaHUE MPUPOTHOTO raza» WIH MpHU
MOATOTOBKE OTBETOB Ha BOIpochl «Kak MHUpOBBIE 1I€HBI HAa HE(Th BIMAIOT Ha OIOJKET Halleu
ctpanbl? [lpeanoxxure CBOM BapHaHTbl YMEHBIIEHMS] 3aBUCUMOCTH SKOHOMHMKM Poccunm oT
KoJIeOaHUsl MUPOBBIX I1eH Ha He(PTH» U T. 1.

B crapmmx kmaccax B KadecTBE OPHEHTUPOBOYHON OCHOBBI 00OOIIEHHS Ba)XKHEUIINX
IOHATUHA U TEOPUN XMMHH CIIyKaT (puiiocopckue KaTeropuu, HalpuMep KaTeropus
«OTHOCHUTEIBHOCTH HCTUHBI». Tak, B XOJA€ MAUCKYCCHU O KIAaCCU(PUKAIUU XUMHUYECKUX
AJIEMEHTOB, MTPOCTHIX BEIIECTB (METAJIIBI M HEMETAJIBI) U COSAMHEHUN (OKCUJIBI U THIAPOKCH/IBI)
CTapUIEKIACCHUKH YCBAaWBAIOT 0a30BbIe MOHATHS Kypca (CTpOEHHE aToMa M BHJIbI XUMHUYECKHX
CBSI3€H, TUIIBI KPUCTAJUIMUECKUX PEHIETOK U (PU3NYECKHe CBOWCTBA BELIECTB, aM(POTEPHOCTH).

OmuH 4Yac B HeIeno, OTBEICHHBIM Ha W3YYEHHE Kypca, MPEArnojiaracT IIMHPOKOe
HCIIOJb30BAHAE JIEKIIMOHHO-CEMHMHAPCKON (OPMBI NPOBEICHUS Y4YeOHBIX 3aHATHI. OTO
MO3BOJISIET CTAPIICKIACCHUKAM He TOJbKO 3((EeKTUBHO yCBaumBaTh COJepiaHHEe Kypca, HO U
TOTOBHT HMX K IPOJIOJDKEHHIIO 00pa30BaHMsl B BRICIICH ITKOJIE, T/e Takas (hopma mpeooiagacT.

O0mas xapakTepucTuKa Kypca

KonunuecTBo yacoB, 0TBeACHHOE Ha M3y4yeHHE XUMHH Ha 6a30BOM YpOBHE, U COOTBETCTBUE
o0pa3oBaTeIbHOMY CTaHAApPTy OMNpPEAETIHIN TIIATeNbHbII O0TOOp coAep)kKaHHA Kypca XHMUU,
T03BOJISIOILETO:

® COXPaHUTh JIOCTAaTOYHO LIEJOCTHBIA M CUCTEMHBIM KypC XUMHH, KOTOPBIHA
(hopmMupoBaics Ha MPOTSHKEHUH JECSITKOB JIET KaK B COBETCKOM, TaKk M B POCCUNCKOH IIIKOJIE;

® 0CBOOOJIUTh KypC OT H3JIUIIHE TEOPETU3MPOBAHHOTO U CIOKHOTO MaTepuana, Uit
OTpabOTKU KOTOPOTO TpedyeTcst HeMajio BpEMEHHU;

® MAKCUMAJIbHO COKPATUTh Ty ONHCATEIbHYI0 YacTh B COJEp>KaHUU Yy4eOHOU
JUCIUIUTAHBI, KOTOPasi MO3BOJISIET 00eCeunTh TPOPUIbHBIN YPOBEHb O0yYEHUS MPEIMETY;

® BKIIIOUUTh B KypC Marepuai, CBS3aHHBIA C IMOBCEJHEBHOM J>XM3HBIO YEJIOBEKA, C
Oynymieil mpodeccnoHanbHON AEATEeIbHOCTHIO BBIMYCKHUKA, HAIMPSAMYIO HE CBS3aHHOW C
XUMUEH.

MeTo1010TUYeCKOil OCHOBOM MOCTPOCHUS Y4eOHOTrO COAEpkKaHHs Kypca XUMHUU JUIS
cpenHell KONkl 0a30BOr0 YpOBHA SIBIJIACh MJAesi MHTErPUPOBAHHOrO0 Kypca, HO He
€CTECTBO3HAHMS, & XUMUHU.

CrtpykTypa npeanaraeMoro Kypca peuiaeT JIBe mpo0iieMbl HHTETpaluyi B 00yUeHUU XUMUU:
nepBas — BHYTPHUIIPeAMETHAasi HHTerpaums, BTOpas — MesKIpeAMeTHAas.

BuyrpunpenMmernass HMHTErpanusi ONPENENSIeT CIHEAYIOLIYI0 OUYEpPEAHOCTh H3YUYEHHS
pa3aenoB XMMUU: BHAUYale M3ydaeTcs OpraHMueckKas XUMUs, a 3aTeM — o0mas XxuMus. Takoe
CTPYKTYpUpOBaHHE OOYCIIOBIEHO TeM, 4TO 00O0OIIEHUE COIepKaHUs MpeaMeTa MO3BOJIsET Ha
3aBeplIaroIeM dTane chopMUPOBaATh y BBIMTYCKHUKOB CPEIHEH MIKOJBI MIPEACTABICHHE O XUMUHU
KaK O LIeJIOCTHOM HayKe, M0Ka3aTh €IUHCTBO €€ MOHATHI, 3aKOHOB U TEOPUH, YHUBEPCATLHOCTh U
MPUMEHHUMOCTD UX KaK ISl HEOPTaHUYECKOM, TaK U JJI1 OPraHuueCcKO XUMUHU.

Me:xnpeamMeTrHasi MHTerpamus MO3BOJISIET, ONMUPASICh HAa 3HAHUS N0 XUMHH, OOBEAUHUTD
3HaHUS TO ¢u3nke, Ouosioruu, reorpaduu, SKOJOTHH B €IWHOE TMOHUMAaHUE MPUPOIBI, T. €.



chopMHUPOBATH LIEJTOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY OKPYXKAIOIIETO MHUPA. ITO MO3BOIUT
CTapIICKIaCCHUKAM OCO3HaTh, YTO 0€3 3HAHWI O XMMHH BOCIPUATHE OKPYKAIOIIETO MHUpa
OyIeT HEeNoJHBIM W YIIEepOHBIM, a IIOJM, HE TMOJYYMBIIME TAKUX 3HAHUM, MOTYT CTaTh
HEOCO3HAHHO OIACHBIMHU, TaK KaK XUMHUYECKH HErpaMOTHOE oOpalleHHe C BeIllecTBamu,
MarepuajgamMu U IpoleccaMu MPeCTaBIseT yrpo3y VIS )KU3HU.

Kpome 3Tux 1ByX BeAyIIUX UHTETPUPYIOIIUX UACH, B KypCe XUMUU PeaIn3yeTcs €IlIe OHa
uaes — uaes UHTETpalid XUMUYECKUX 3HAaHUM ¢ TYMaHUTApPHBIMH JIUCHUIUIMHAMU: UCTOPHUEH,
JUTEPaTypoil, MHUPOBOM XYJOKECTBEHHON KyJabTYypOoHl. OTO, B CBOK OY€pelb, IO3BOJISET
CpeICTBaMH y4eOHOTO MpeaAMETa MOKa3aTh POJib XHMHH M B COIMATBHOU cepe demoBedeckon
NESITETLHOCTH, T. €. TIOJTHOCThIO COOTBETCTBOBATH UJIESIM 00pa30BaTEIBLHOTO CTAHIAPTA.

OcobenHocTH coJliepKaHusl OOy4YCHHS XUMHUHU B cpelHel (ITOJHOM) MIKoJie 00YCIOBIICHBI
crnenuuKod XUMUM KaK HAyKHd M MOCTaBJICHHBIMU IHelsMu. OCHOBHBIMHU MPOOJIEeMaMU XHUMUHU
SIBJISIIOTCS M3y4YEHUE COCTaBa W CTPOEHHUS BEIIECTB, 3aBUCUMOCTH WX CBOWMCTB OT CTPOCHUS,
MOJTy4eHHUE BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX
peakiuii U MyTed YIpaBJICHHS UMU B LEAX TMOJYyYEHHUs BEIIECTB, MAaTEPUAIOB WU SHEPTHUH.
[TosTomy B paboueit mporpamme O XMMHUU HaIUIA OTPa)KEHHE OCHOBHBIE COJEP>KATEIbHBIE
JTUHUHN:

e «BemecTBo» — 3HaHMUS O COCTaB€ U CTPOCHUU BEIIECTB, MX (UUYECKUX U
XUMHYECKHUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH;

o «XUMHUECKasi peakius» — 3HaHUS OO0 YCIOBHUSAX, B KOTOPBIX MPOSBISIOTCS
XUMUYECKHE CBOMCTBA BEIMIECTB, CIIOCO0AaX YIPaBICHUS XUMHUYECKUMHU MPOIIECCAMMU;

o «[Ipumenenue BemIECTB» — 3HAHUS W OMNBIT MPAKTUYECKOW JESITEIBHOCTH C
BEIIECTBAaMH, KOTOphle HambOoOJee YacTO MPUMEHSATCS B TIOBCEJIHEBHOM >KU3HH, MIUPOKO
HCIIOJIBb3YIOTCS B POMBIIIJIEHHOCTH, CEJIbCKOM XO31CTBE, HA TPAHCIIOPTE;

e SI3BIK XUMHUM» — CHCTEMa BAKHEWUINUX MOHATUN XUMHUHU U TEPMHUHOB, B KOTOPBIX
OHM OIHCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB, T. €. HUX Ha3BaHHUS (B TOM
ylclie U TPUBHAJIbHBIEC), XUMUUECKHe (HOPMYIbl U YpaBHEHHMs, a TaKKe MpaBuia MepeBoja
HMH(}OpPMALIUU C €CTECTBEHHOTO SI3bIKA Ha S3bIK XUMHUH U 0OpaTHO.

MecTto npeamera B y4eOHOM IIaHe

denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTEIIBHBIN CTAHAAPT MPEAYCMATPUBACT U3YUCHUE
Kypca XUMHH B CPEIHEH INKOJC KaK COCTAaBHOM 4YacTH IpeaMeTHOM obOyactu «EcrecTBeHHO-
HAY4YHBIC ITPEIMETHIY.

B 6a3sucHOM y4eOHOM IUTaHE CpeTHEH MIKOJbl XMMHUS BKIIOUeHa B pazjaen «CoaepikaHue,
dbopMHpyeMOe yJ4aCTHHKaMH 00pa30BaTeIILHOTO Tpolieccay. OO0yJaroIuecs MOryT BBIOpATh IS
W3YUYCHHS WIM MHTETPHUPOBAHHBIN KypC €CTECTBO3HAHUS, WM XUMHIO KaK Ha 0a30BOM, TaK U Ha
yIIIyOJICHHOM YPOBHE.

PaGovas mporpamMma 1o XMMHU Ui CpEIHEro o0Imero oOpa3oBaHus Ha 0a30BOM YpOBHE
COCTaBJICHA M3 pacueTa 4acoB, YKa3aHHBIX B 0a3UCHOM Y4eOHOM IUIaHEe 00IIe00pa30BaTEIbHBIX
opranu3anuii: 2 yaca B Hezaento (136 yacos 3a 1Ba roja o0ydeHus).

1. llnanupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOI0 NpeiMeTa
JInuHOCTHBIC, MeTaNIpeAMETHbIC U NIPeAMETHbIC Pe3yJIbTAThl OCBOCHHS Kypca
JleaTenbHOCTh YUnuTeNs B 00yu4eHHH XUMUU B Cpe/iHell 1IKoJe J0oJKHA ObITh HalpaBiieHa Ha
JOCTH)KEHUE 00YyJarOIUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YNbMamog.

1) B UEHHOCTHO-OPUEHTALMOHHOW cdepe — o0co3HaHue POCCUICKON TpakIaHCKOIl
UJICHTUYHOCTH, ITATPUOTU3MA, YYBCTBA T'OPIOCTH 3a POCCUNCKYIO XUMHUUYECKYIO HAYKY;
2) B TpymoBOil chepe — eomosHocmbs K OCO3HAHHOMY BBIOOpDY HJanbHEHIeit

00pa3oBaTeJIbHON TPAEKTOPUU WK TPYAOBO NESITENBHOCTH;

3) B MO3HABATENILHON (KOTHUTHBHOM, HHTEIUICKTYaIbHOM) chepe — yMmeHue ynpaBIsiTh
CBOEH MO3HABATEIbHON NIESATENBHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BAaHUIO, B TOM
quciae caMooOpa3oBaHUIO, Ha MPOTSHKEHUU BCEH )KM3HM; CO3HATEIbHOE OTHOIIEHHE K



HENpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOHW MpodecCHOHATBbHONH M 0OLIeCTBEHHOU
NeATeIbHOCTH;

4) B chepe cOepexeHUs 30POBbS — HpUHAMUe U pednu3ayusi ICHHOCTEH 30pOBOTO U
0e30macHOT0 00pa3a JKU3HU, Henpusamue BPeTHBIX TPUBBIYEK (KypeHHUs, yHOTPeOICHUS aIKOT OIS
Y HApKOTUKOB) Ha OCHOBE 3HAHUI O TOKCHYECKOM U HAPKOTUYECKOM JCHCTBHH BEIIECTB;

Memanpeomemuvimu pe3yiomamamu OCBOCHUS BBITYCKHUKAMU CPEIHEW HIKOJBI Kypca
XUMHWH SIBJISTFOTCSI:

1)  ucnonv3osanue yMeHMH W  HABBIKOB pA3JIMUHBIX BUJIOB  IO3HABATEIHHOM
NEATeNbHOCTH, MpUMeHeHue OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHO-MH()OPMAIIMOHHBIN
aHanM3,  HAONIOJIEHWE,  W3MEpEHWe, TMPOBEICHHWE  OKCIEPUMEHTa,  MOJCIHPOBAHME,
WCCIIEIOBATENIbCKAsT  JACATENBHOCTD) JUI  W3YYEHHs] Pa3IMYHBIX CTOPOH  OKPYKAOIIEH
JIIEMCTBUTEIIFHOCTH,

2)  sladeHue OCHOBHBIMH WHTEJUICKTYAIBHBIMH OINeparusamMu (popMyIUpoBKa THUIIOTES,
aHaM3 M CHHTE3, CpaBHEHHE M CHCTEeMaTH3anus, 00OOIIeHWE W KOHKPETHU3allWs, BBISBICHHUE
MIPUYUHHO-CJICJCTBCHHBIX CBS3EH M MOVCK aHAJIOTOB);

3)  nosnanue OOBEKTOB OKPYKAIOIIETO MHpa OT OOIIero uepe3 O0COoOCHHOE K
SIMHUIHOMY;

4)  ymeHue BBIJBUTATh UJCU U ONIPEICIIATH CPEACTBA, HEOOXOAUMBIE ISl X PeaTU3allNu;

5)  ymenue onpeneNATh LENU U 3a/1a4d JISSITEIBHOCTH, BHIOUPATH CPECTBA PeaTH3aIlUH
IIEJTH U TIPUMEHSTh UX Ha TTPAKTHKE;

6)  ucnoavsosanue pa3TMUHBIX HCTOYHUKOB ISl IOJYYCHHUS XUMHUYECKOH MHpOpMaIny,
MOHMMAaHWE 3aBHCHMOCTH COJIEpKaHUA M (OPMBI TIpeICTaBICHHUS WH(GOPMAIMU OT IeJei
KOMMYHHKAITIH ¥ aJJpecarTa;

7)  ymenue TPOIYKTHBHO OOMIATHCS U B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh MO3ULIUHU APYTrUX YUaCTHUKOB JESATENIbHOCTH, 3((EKTUBHO pa3peniaTh
KOH(JIMKTHI;

8)  2comosHnocmb U CIOCOOHOCTH K CaMOCTOSITEIBHON HHPOPMAIIHOHHO-TTO3HABATEIBHOMN
NEeSITeIbHOCTH, BKIIIOYash yMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHGPOpPMAIUH,
KPUTHYECKH OIEHUBAaTh M HWHTEPIPETHPOBATh HH(OpPMAILNIO, MOJY4aeMyI0 M3 Pa3IUYHBIX
HCTOYHUKOB;

9)  ymenue WCHONB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
texHosoruit  (manee — MWKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX |
OpraHM3aIlMOHHBIX 3aJla4 C COOMIoIeHneM TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O0€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHHs, MPAaBOBbIX W ATHUECKUX HOPM, HOpM HHGOPMAIMOHHOMN
0€30I1aCHOCTH;

10) eraodenue SI3BIKOBBIME CPEICTBAMH, B TOM YKCJIC U SI3BIKOM XHMHUH — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOJIb30BATh aJIEKBAaTHBIC SI3bIKOBBIE CPEJICTBA,
B TOM YHUCJI€ U CUMBOJIbHBIE (XUMUYECKHE 3HAKHU, (POPMYIIBI U ypaBHEHUS).

Ilpeomemuvimu pesynomamamu WM3y4eHUs XUMHM Ha 0a30BOM YypOBHE Ha CTYIEHU
cpenHero o0miero 00pa3oBaHus SBISIOTCS:

. B [TIO3HABATEJIBHOM chepe

1.  suanue (nonumanue) N3y4eHHBIX OHATHI, 3aKOHOB M TEOPHIA;

2.  yMeHue OTHCHIBaTh JEMOHCTPAllMOHHBIE U CAMOCTOSITENIHHO IPOBEICHHBIC
AKCIIEPUMEHTBHI, UCIIOJIBb3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUMN, pOJAHON) SI3BIK U S3bIK XUMUU;

3. ymeHue KIacCUPUIMPOBATH XUMUYECKHE SJIEMEHTHI, TPOCTHIE U CIIOKHBIE BEIIECTBA,
B TOM YHUCJI€ U OPTaHUYECKUE COCIUHEHUSI, XUMUUECKUE PEAKIIUU 10 Pa3HBIM OCHOBAHUSIM;

4.  ymenue XapaKTepH30BaTh M3YYECHHBIE KJIACChI HEOPTraHMYECKUX M OPraHUYeCKHUX
COEIMHEHUH, XUMUUECKHUE PEaKIUH;

5. eomogHocmb  TPOBOJUTH XUMHYECKHH OKCIIEPUMEHT, HaOmIOgaTh 3a  ero
npoTekaHueM, (UKCHpOBaTH  Pe3yldbTaThl  CAMOCTOSITEIPHOTO U JIEMOHCTPHUPYEMOTO
AKCIIEPUMEHTA U JeNaTh BHIBOIBL;



6.  ymenue GOpMyTUpPOBATH XMMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3HPOBATH CBOMCTBA
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3yUYCHHBIX;

7. nouck WCTOYHMKOB XHMHUYECKOH HWHPOpPMALMH, TOJy4yeHHE HEOOXOIUMOM
uHbopMalMY, €¢ aHajdu3, U3rOTOBICHHE XMMHYECKOTO HH(OPMAIIMOHHOTO MPOAYKTa M €ro
IIpe3eHTAalNS;

8.  6raoenue 00sA3aTENBFHBIMU CIIPABOYHBIMHU MaTepuanamu: [lepuoanyeckoit cucremMon
xumuueckux aneMeHToB JI. Y. MenneneeBa, Tabnuie pacTBOPUMOCTH, IEKTPOXUMUUYECKUM
PAIOM HANpsKEHUH METalIoB, PSAOM  3JIEKTPOOTPULATENIbBHOCTH — JJISl XapaKTEPUCTHKHU
CTpOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHX 371eMeHTOB |—IV nepronos u oOpazoBaHHBIX
MMH IIPOCTBIX U CIOXKHBIX BEIIECTB;

9.  ycmanoenienue 3aBUCHMOCTH CBOMCTB W NPHUMEHEHHS BAXHEHUIINX OPraHUYECKUX
COEJIMHEHUI OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIJIE U O0YCIOBIEHHBIX XapaKTepOM 3TOTO
CTpoeHUS (IpeieIbHbIM WM HEMPeIeNbHbIM) U HaTUYueM (YyHKIIMOHAIbHBIX FPYIII;

10. mooenuposanue MONEKyIl HEOPTaHUUECKUX M OPIraHNIECKUX BEIIECTB;

11. nonumanue XVMHUYECKON KapTHHBI MHpa KaK HEOTHEMJIEMON 4YacTW LEJIOCTHOM
Hay4YHOU KapTHHBI MUDAa;

Il. B IIEHHOCTHO-OPUEHTAIMOHHOU cdepe — auanuz U oyeHka TOCIAEACTBUN A
OKpYXalolel cpeqibl OBITOBOM W TMPOM3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
MIPOM3BOJICTBOM U MEPEPabOTKON XUMUYECKHX MTPOIYKTOB;

I1l. B TpynoBoii chepe — npogedenue XMMUUECKOTO SKCIIEPUMEHTA; pa3zgumie HaBbIKOB
y4eOHOM, NPOEKTHO-UCCIEIOBATENIbCKOM M TBOPYECKOW JIEATENBHOCTH NPHU BBINOJIHEHUU
MHIUBUAYAIBHOTO MTPOEKTa MO0 XUMUMU;

IV. B cdepe 3mopoBoro obpasa KuU3HH — coba00eHue TIPaBUI 0€301MacHOT0 oOpaIeHus
C BEILIECTBAMH, MaTEpUAIAMH; OKa3aHHE MEPBOW MMOMOIIM IPHU OTPABIEHUAX, 0KOTAX U TPAaBMaX,
MOJIyUEHHBIX B pe3ylbTaTe HapyIICHHUs MpaBWJI TEXHUKH O€30MacHOCTH Tpu pabote ¢
BEIIIECTBAMU U JIAOOPATOPHBIM 000PYTIOBAHHEM.

IIpeaMeTHBIEpe3yIbTATHI H3YYCHHUSI Y4€OHOI 0 MPeIMeTa

BbinmycKHUK Ha 0230BOM YPOBHE HAYYMTCH:

— MOHMMAaTh XMMHUYECKYIO KapTUHY MHUPA KaK COCTaBHYIO YacTh LIEJIOCTHOM HAYYHOW KapTHUHBI
MHUpA;

— pacKpbIBaTh POJIb XMUMHHM M XUMHUYECKOTO IPOM3BOJCTBA KaK IPOU3BOAUTEIIBHON CHIIBI
COBPEMEHHOT0 00I11eCTBa;

— (opmynupoBaTh 3HAUCHUE XUMUU U €€ TOCTHKEHUI B TOBCEIHEBHOM KU3HU YEJIOBEKa;

— YCTaHaBJIUBAaTh B3aUMOCBS3H MEXKYy XUMHUEN U JPYTUMHU €CTECTBEHHBIMU HAYKaMH;

— ¢opMynupoBaTh OCHOBHBIEC IMOJIO)KEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYecKUX
coenuHeHuil A. M. byriepoBa M WUIIOCTPUPOBATh HUX NPUMEPAMH M3 OPraHUYECKON U
HEOPraHUYeCKOU XUMUU;

— apryMEHTUPOBATh YHUBEPCAIbHBIA XapaKTEp XUMHUYECKUX MOHITHUI, 3aKOHOB M TEOPHUH I
OpPraHMYEeCKON U HEOPraHUYECKON XUMHUH;

— dopmynuposats [lepuonnueckuii 3akon [1. 1. MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUN B
CTPOEHUH M CBOMCTBaX XHMHYECKUX D3JIEMEHTOB W OOpa30BaHHBIX MMM BEUIECTB HA OCHOBE
[Tepuoauueckoii cucTeMbl Kak rpadudeckoro oToopaxenus [lepuoandyeckoro 3aKkoHa;

— XapaKTepHU30BaTh S- U P-3JIEMEHTHI, @ TAKXKE KeJe30 M0 MX MojoxeHuo B Ilepuoanueckoit
cucteme /1. 1. MenaeneeBa;

— KJIacCU(UIIUPOBATh XUMHUUECKHUE CBSI3U M KPUCTAITUYECKHE PEHICTKH, 00BICHATh MEXaHU3MBI
X 00pa3oBaHMs U J0Ka3bIBAaTh €AMHYIO MPUPOAY XMMHUECKUX CBs3eH (KOBaJECHTHOW, MOHHOM,
METaJTHYECKOM, BOJTOPOTHON);

— OOBSICHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB, MCIONb3Ys SBJICHHUS M30MEPUHU, TOMOJOTHH,
AJUIOTPOIINY;



— KIaccu(UIUpPOBaTh XUMUYECKUE PEAKIMH B HEOPTaHUYECKOW M OPraHMYECKOW XUMHUU TI0
pa3MYHBIM OCHOBAHUSM M YCTAaHABJIMBATH CHEUM(UKY TUIOB peakiuii OoT oOmiero uepes
0COOEHHOE K eIMHUYHOMY;

— XapaKTepu30BaTh TUAPOJIHN3 KaK Crienn(UIHbI 0OMEHHBIN MPOLIECC U PACKPBIBATH €0 POJIb B
YKUBOM U HEXKUBOU MPUPOJE;

—  XapakTepu30BaTh OAIIEKTPOIM3 KaK CHEIH(DUYHBII OKUCINTEIHFHO-BOCCTAHOBUTEIBbHBIN
IIPOLIECC U OIPENENSTh €ro MPAaKTUYECKOE 3HAUEHUE;

— XapaKTepU30BaTh KOPPO3UI0 METAJJIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIN Ipolecc U
IpeaaraTb CocoObl 3aIUThI OT HEE;

— KJaccu(puIpoBaTh HEOPTaHUIECKUE H OPTaHUIECKUE BEUIECTBA;

— XapaKTepHu30BaTh OOIIHME XMMHUYECKHE CBOMCTBA BAXHEWUIIMX KIACCOB HEOPTaHMUYECKUX MU
OpraHMYECKUX COEAMHEHUH B IIJIaHE OT OOIIEro yepe3 0COOEHHOCTh K €IMHUYHOMY;

— HCIOJIb30BaTh 3HAKOBYIO CHCTEMY XHMMMUYECKOTO sI3blKa JJIi OTOOpa)K€HUs CcocTaBa
(xumuyeckre GopMyJsibl) U CBOUCTB (XUMUYECKUE YPABHEHHUSI) BELIECTB;

— HCIOJIb30BaTh MPaBHUJIa U HOPMBI MEKIYHAPOTHOW HOMEHKIIATYPHI [Tl HA3BaHUH BEIIECTB I10
dbopmynaM U, HAOOOPOT, IS COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (DOPMYI COSTMHEHUI
10 WX HAa3BAHUSIM;

— 3HaTh TPUBHAJBbHBIC HAa3BaHWS BaXXHEHIIUX B OBITOBOM OTHONICHHUM HEOPTaHWYECKUX U
OpPraHUYeCKUX BEIIECTB;

— XapaKTepu30BaTh CBOWCTBA, MMOJydCHNE U TIPIMEHEHNE BAKHEHIITNX TPEJICTAaBUTEICH KIIaCCOB
OpPraHUYeCKUX COCJMHEHWH (aJKaHOB, AalKEHOB, AQJKWHOB, QJIKaJHCHOB, apOMATHUECKHX
YTIEBOAOPOJOB, CHUPTOB, (HEHOJIOB, aIbAETUIOB, MPEIECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOXKHBIX 2(HPOB U )KUPOB, YTIEBOJOB, aMHHOB, aMUHOKHCIIOT);

—- yCTaHaBJIMBaTh 3aBUCUMOCTb SKOHOMHKH CTpaHbl OT JOOBIYM, TPAHCIOPTHPOBKU U
nepepaboTKH YTIIEBOIOPOTHOTO CHIPhs (He(pTH U MPUPOTHOTO rasa);

— DKCHEPUMEHTAJIBHO TMOJTBEP)KIAaTh COCTAaB W CBOMCTBA BAXKHEUIIMX MpEACTaBUTENCH
M3YYEHHBIX KJIaCCOB HEOPraHWYeCKMX M OPraHMYeCKHX BEIIEeCTB C COONIOJEHHUEM MpaBUI
TEXHUKM 0€30MacHOCTH s paboThl € XUMHUYECKHMHU BeEIIeCTBaMU U JabOpaTOpHBIM

000pyI0BaHUEM;

— XapakTepu30BaTh CKOPOCTb XHMMHUYECKOH pEakIuh H ¢ 3aBUCHMOCTh OT Pa3JIMYHBIX
(hakTopoB;

— XapaKTepU30BaTh XUMUYECKOE PABHOBECHE M €r0 CMEIICHHE B 3aBUCHMOCTH OT Pa3IMYHBIX
(hakTopoB;

— TIPOU3BOAMUTH pAacyeTbl MO XUMUYECKMM (opMyaaM M YpaBHEHHsIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIECHUN MEX/ly Y4aCTHUKAMU XUMHYECKUX PEaKLNN;

— c00JI0/1aTh IPABUJIA HKOJOTMUYECKOM 6e30MacHOCTH BO B3aUMOOTHOILEHUSIX C OKpY’Karollen
cpenoi npu oOpallleHuH ¢ XMMUYECKUMU BELIECTBAMU, MaTepraiaMu 1 MIPOLECCaMU.
BeinmyckHuK Ha 0230BOM ypPOBHE NOJTYYUT BO3MOKHOCTh HAYYHThCH:

— MHCIIOJIb30BaThb METOJbl HAYYHOTO TIO3HAaHHWsS TPU BBINOJHEHUM IPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX 3a7ja4 XUMUUYECKON TEMATUKH;

— IIPOTHO3UPOBATh CTPOCHHE M CBOMCTBA HE3HAKOMBIX HEOPIaHUYECKUX U OPraHMYECKUX
BEILECTB HA OCHOBE aHAJIOI'UU;

— TPOTHO3UPOBATh TEYEHHE XUMHMUYECKUX IPOLECCOB B 3aBUCHUMOCTH OT YCIOBUH HX
MPOTEKaHMs U MpeiaraTh CocoObl YIIpaBIeHHUs STUMH MPOLIECCAMU;

— YCTaHABJIMBAaTh B3aUMOCBS3M XHMHMH C TpeIMEeTaMd TyMaHUTAPHOTO IUKJIA (SI3BIKOM,
JUTEPATypPOU, MUPOBOM XyI0KECTBEHHON KYJIbTYpOH);

— PACKpBIBATh POJIb XMMUYECKUX 3HAHUH B OyylIeil MpakTHYeCKO e TeTbHOCTH;

— PAcKpBIBATh POJIb XUMUYECKUX 3HAHUH B (OPMHUPOBAHUHU MHIUBHUIYaTbHON 00pa3oBaTeIbHOM
TPaCKTOPUU;

— TPOTHO3UPOBATH CHOCOOHOCTh HEOPraHMYECKMX M OPraHUYeCKUX BEILIECTB MPOSBIATH
OKHCITUTENbHbIE W/UJIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YYETOM CTEMEHEH OKHCIICHUS
3JIEMEHTOB, 00Pa3yIOLIUX UX;



— apryMEeHTHpOBaTh €IMHCTBO MHpa BEILIECTB YCTAHOBJIEHUEM TIE€HETHUECKON CBS3H MEXIY
HEOPraHMYECKUMHU U OPraHMYECKUMU BEILIECTBAMU;

— BJIQJIETh XMMUYECKUM SI3BIKOM JJIs1 000TaIIeHNUs CIOBAPHOTO 3araca U pa3BUTHUS peyu;

— XapakTepu30BaThb CTAHOBJIEHHWE HAay4yHOW Teopuu Ha npumepe oTkpbiTus Ilepnoanueckoro
3aKOHA U TEOPUHU XMMHUYECKOI'O CTPOEHUSI OPraHUYECKUX BELIECTB;

— KPUTHYECKH OTHOCUTBHCS K IICEBJOHAyYHOM XMMMUYECKOM HH(OpMalMM, MOTy4aeMoM H3
Pa3HbIX HCTOYHUKOB;

— TIIOHUMAaTh IJI0OAJbHBIE NPOOJEMBl, CTOSLIME IEepel] YEeIOBEYECTBOM (SKOJIOIMUECKUE,
SHEPreTUYECKUe, ChIPbEBBIC), U Ipe/UlaraTh MyTH MX PEIICHHS, B TOM YHCJIE U C MOMOIIBIO
XUMUH.

2. Coaep:kaHue Kypca

Conepxkanue Kypca XapaKTEPU3YeTCs IEIIOCTHOCTRIO W CHUCTEMHOCTBHIO y4eOHOTO
MpeaAMeTa, Ha OCBOEHHE KOTOPOTO OTBEACHO YKECTKO TUMUTHPOBAHHOE yueOHOE BpeMsI.

Kypc nemutrcsi Ha nBe paBHBIE 1O OTBEJICHHOMY Ha WX HW3yYe€HHWE BPEMEHH 4YacCTH:
OPraHUYECKYIO0 XUMHUIO B OOIIYI0 XUMHUIO.

CTpyKTypupOBaHHE Kypca OpPTraHUYECKOW XHUMHH OTpEHesieTcs UACeH  pa3BUTHS
yYaIuXxcsi HeMpO(PUIBHBIX KJIACCOB CpeACTBaMH ydeOHOTO TipeaMeTa. C 1ebl0 YCUJICHUS POJIH
JNEAYKIINU B OOyYeHHH XUMUM BHAUaje JAIOTCS KpaTKUE TEOPETHUUECKHE CBEACHHS O CTPOCHUH,
KJaccu(uKanu, HOMEHKJIATYpEe OPraHMYEeCKHUX BEIIECTB, 00 OCOOCHHOCTSAX pEaKIuid ¢ uX
Y4aCTHEM.

CdopmupoBaHHbIE TakuM OOpa3oM TEOPETUUYECKHE 3HAHHWS 3aTeM pPa3BUBAIOTCA Ha
(haKTOJIOTHYECKOM MaTepHuase IMpu PacCCMOTPEHHUH KJIACCOB OPraHUYECKUX coeAnHEeHUi. B cBotO
ouepeslb, TaKOW MOAXOJ TO3BOJSET W IIyOKe HM3y4YUTh OCOOEHHOCTH CTPOCHUS M CBOICTB
OpraHMYECKUX BEIEeCTB pPa3HbIX KJIaccoB. Tak, OCHOBHBIE MOJIO)KEHUS TEOPUH XUMHUYECKOTO
CTPOEHHUSI OpraHuueckux coeauHeHud A. M. byrtinepoBa 3akpersioTca NOpU  HU3YyYECHHH
YTJIEBOJAOPOJIOB (aJIKaHOB, aJIKEHOB, JUEHOB, AJIKUHOB, ApEHOB) M UX MPUPOJHBIX HCTOYHHUKOB
(mpupoaHoro rasza, HE)TH MW KAMEHHOTO YIJIA), KHUCIOPOACOJEPKAMMUX OPraHHIECKHX
COeMHEHUH (CTTUPTOB, ()EHOJIA, ATBJACTHUIOB, KAPOOHOBBIX KUCIIOT, CIOXKHBIX A(UPOB, JKUPOB U
YIJIEBOJAOB) U a30TCOJCPKAIIMX OPraHUYECKUX COCTUHEHHH (aMUHOB, aMHUHOKHCIIOT, OEIIKOB U
HYKJIEMHOBBIX KHCJIOT). 3aBepiiaeT Kypc OpraHndeckoi XuMuu riaBa «Opranuyeckass XuMus U
oOuiecTBo», rAe oOyyaromiyecss 3HAKOMSTCS € TaKUMH BaXHBIMH B IPAKTHYECKOM H
OMOJIOTMYECKOM OTHOIICHMM BEUIECTBAMU M MaTepHallaMHu, KaK IIJJacTMAacChl M BOJIOKHA,
(hepMeHTbI, BATAMHUHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C IOCTHKEHUSIMU OMOTEXHOJIOTHH.

CnenoBarenbHO, OCHOBHBIM KpHUTepueM oTOOpa (akTuueckoro wmatepuana Kypca
OpPraHMYECKON XUMHUH SBISETCS HUJIes pealu3allud MPaKTUKO-OPUEHTHPOBAHHOTO 3HAYCHUS
00BEKTOB OPTraHUYECKON XUMUH (COSTMHEHUN U peaKIuii).

Wnes o Bemymieil ponu TEOpEeTHUECKUX 3HAHUM B Mpoliecce MO3HAHHUS MHpa BEIIECTB U
peakiuil cTajia OCHOBOM W Ui KOHCTPYUpPOBaHMA Kypca oOmieil xumuu. Ha ocHOBe emuHBIX
MOHATHM, 3aKOHOB M TEOPUM XUMHHM Y CTapLIEKIACCHUKOB (OpPMHUpYETCS LEIO0CTHOE
MIpPE/ICTaBJICHHE O XMMHMYECKOW Hayke, O XMMHUYECKOW KapTHHE MHUpa KaK COCTAaBHOH 4acTu
€MHOM eCTEeCTBEHHO-HAYYHON KapTHUHBI MUpA.

B kypce oOrmieil xumMuu BHaAYajle ydaliuecs 3HAKOMSTCS MOCIEIHUMHU AOCTIKEHUSMH B
obnmacTu W3yd4eHUs aToma, Y3HAIOT O COBPEMEHHBIX METOJaX IMO3HAHUS CTPOCHUS aToMa,
yrAyONSIOT U PaCHINPSAIOT 3HAHUS, TIOTYYEHHBIE B Kypce OCHOBHOM IIKOJBI, O CTPOCHUHU aToMa U
BemecTsa Ha ocHoBe Ilepuoanueckoro 3akona u llepuonuueckoii cucremsl /1. 1. Menpeneesa,
00 oO0muxX CBOICTBaX KJIaCCOB OPraHUYECKHMX M HEOPraHMYECKUX COEIUHEHHH (KUCIOT,
OCHOBaHUH, aM(pOTEPHBIX COCIUHEHHI) B CBET€ TEOPUU DJIEKTPOJIUTUYECKOW NUCCOLMALUU U
NpoTOHHOW Teopuu. Jlamee paccMaTpuBaercs KIacCH(PHUKAIUS XUMHUUYECKUX pEakiuil B
OpraHMYEeCKOM M HEOPTaHMYECKOW XMMHUHU. 3aBepLIaeT KypC 3HAKOMCTBO CTApPUIEKIACCHUKOB C
MEePCIIEKTUBAMHU Pa3BUTHI XUMUYECKOW HAYKH U XMMHYECKOTO IMPOU3BOJICTBA, C MPOOIeMaMU
OXpaHbl OKPYKAIOIIEH Cpe/ibl OT XMMUYECKOTO 3arpsI3HEHUS] U ITYTSIMU UX PELICHUS.



10 knacc. Ba3oBblii ypoBeHb

Teopusa cmpoenus opzanuueckux coeounenuit A. M. Bymaepoea. Ilpeomem
opeanuueckou xumuu. OpeanuuecKkue ewjecmea: NpupooHvle, UCKYCCMEEHHble U
cunmemuyeckue. (OcobeHHOCMU cOCMABa U CMPOEHUs OP2AHUYECKUX Beujecma.
Bumanusm u eco kpax. [lonamue 06 yenesooopooax.

OcHOBHbIE TI0JI0KEHUSI TEeOPUM XHMHYecKOro crpoenusi byrtieposa.
BanentHocts. CtpykTypHBIE (OpMYIsl — TOJHBIE M COKpamieHHbIe. [IpocTbie
(omuHapHbBIE) M KpaTHbIC (JBOWHBIE W TPOUMHBIC) CBs3W. M3omepsl u u3omepwus.
B3aumHoe BIusiHME aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. 11naBnenue, 00yriuBaHue U rOPEHUE OPraHUYECKUX BEILIECTB.

Mopnenu (mapocTepHeBble U OOBEMHBIE) MOJEKYJI OPraHMYECKUX COEAMHEHUN
pa3HbIX K1accoB. OnpeneneHne 3IeMEHTHOTO COCTaBa OPraHUYeCKUX COETUHEHUI.

Jlabopamopusie onvtmot. VI3roTOBIICHHE MOICTIEH OPraHUYECKUX COSTMHEHUH.

YrieBo1opoabl U UX NIPUPOAHbIE HCTOYHUKHU

IIpeneabHbie yriaesogopoabl. Ankanbl. Onpenenenue. 'oMoaoruueckuii psii alkaHoB U
ero oomas Qopmyna. CTpykTypHas uzoMmepusi yriaepoiaHou nenu. Pagukansl. Homenknarypa
aJIKaHOB. XMMHUYECKHE CBOMCTBa aJKaHOB: FOPEHHUE, PEaKI[MU 3aMelleHus (rajJloreHupoBaHuE),
peaxuus pa3nokKeHUs] MeTaHa, peaklysl JeTuIpUPOBAHMS dTaHa.

HenpeneabHble yriieBoaopoabl. AjiKeHbl. OTwieH. Onpenenenue. ['oMoaoruueckui psijg
anmkeHoB. Homenknarypa. CTpyKTypHas M OpPOCTpPaHCTBEHHas (T€OMETpHYECKas) H30MEpHs.
[IpombInieHHOE TOJIyY€HUE alIKeHOB: KPEKMHI U JIeTHApUpOBaHUE ankaHoB. JlabopartopHoe
MOJIy4YeHUE 3TUJICHA — peaklus JeruapaTaluy dTaHona. Peakiny npucoeiMHeHus: THApaTalus,
TUAPOTrAIOT€HUPOBAHKE, TaJOreHUpoBaHue, mnojuMepuszanuu. [IpaBuno MapkoBHHKOBA.
Oxkucnenne ankeHoB. KauecTBeHHbIE peakliMK HAa HEMPEAEIbHbBIE YIIEBOAOPOIbI.

Anxaauennl. Kayuykn. Onpenenenue. Homenknarypa. ConpspkeHHbIE TueHbl. byTaaueH-
1,3, wmsompen. Peakums JleGeneBa. Peaknum mnpucoenuHeHus ankagueHoB. Kayuayku:
HaTypaJdbHBIN, CHHTETHYEeCKHEe (OyTaaueHOBBINA, W3O0MPEHOBHIN). BynkaHu3zanus Kaydyka.
Pe3una. D00HMUT.

Aaxunbl. Omnpeaenenne. Homenkmarypa. IlojsiydeHue W mNpUMEHEHHE alleTHIICHA.
XHWMHUYECKHE CBOMCTBA allETUIICHA: TOPEHUE, PEAKIIUH IPUCOEANHEHUS: THAPOTAIOT€HUPOBAHUE,
rajioreHupoBanue, ruaparanus (peakuust Kyueposa). Bununxiaopua, noJMBUHUIXIOPHI.

Apensbl. Omnpenenenue. beH3on: ero crpoeHue, HEKOTOpPbIE (PU3NYECKHE M XUMUYECKUE
CBOMCTBa (rOpeHHe, peakluu 3aMelleHHs — TaJOreHUPOBAaHUE, HUTPOBAHHE), MOJIYYCHHE U
MIPUMEHEHHE. DKCTPaKLHUs.

Hpupoansiii ra3. Cocras npupoaHoro raza. Ero naxoxaenue B npupoje. [Ipeumymiectpa
MPUPOJHOTO Tra3a Kak TOIIMBA. XUMHYECKas mepepadoTKa MPHUPOJHOTO Tra3a: KOHBEPCHS,
nupoJin3. CUHTE3-Ta3 U €ro UCMOJIb30BaHUE.

He¢T1b u cioco0b1 e¢ nepepadorku. [lomytHbiit HedTAHOI a3, ero cocTaB ¥ GpaKkIuu —
ra3oBblii O€H3WH, MpomaH-OyTaHoBas, cyxoil ra3. Hedtb, e¢ coctaB u mnepepaboTka —
MeperoHka, KpekuHr, pudopmunr. Hedgrenpoaykrsl. OKTaHOBOE YHUCIIO; OCH3UH.

Kamennbiii yronb u ero mepepadorka. lckomaemsblil yrojib: aHTpalUT, KaMEHHBIH,
Oypeiii. KokcoBanue kameHHoro yris. KokcoBblii ra3, amMMmuadHas BOJA, KaMEHHOYIOJbHas
cModa, Kokc. ['a3udukanus 1 KaTanuTHYeCKOe IHIPUPOBAHUE KAMEHHOTO YTJIs.

Jemoncmpayuu. I'opeHne MmetaHa, 3TaHa, aunerwieHa. OTHOLIEHME MeTaHa, JTHJICHA,
alieTuiieHa U OeH30J1a K pacTBOpaM IepMaHraHara Kaiaus 1 OpoMHoii Boje. [lonyuenue stuneHa
peakuuel JeruapaTaldy 3TaHOJa M aleTUIeHa THAPOJIM30M KapOujaa Kaiablus. Pasnosxenue
KaydyKa IpU HarpeBaHWHM, UCIIBITAHUE MPOJYKTOB PA3JI0KEHHs Ha HENPEAEIbHOCTD, KOJJIEKIIUN
«Hedtb 1 HEdTEenpo1yKTHI», «KaMEeHHBIH yroib U MPOIYKTHI €ro nepepadboTkny, «Kayuykmy.

Jlabopamopusie onvimer. OOHapyxeHHE MpPOIYKTOB TropeHHs cBeud. MccnenoBaHue
CBOMCTB Kay4yKOB.

Kucaopon- u azorcogepskanue opraHudecKue CoeJMHEeHU s



Oanoaromubie cnuptbl. OnpeneneHue. @OyHKIMOHAIbHAS TUJPOKCUIIbHAS TIpyIIIaA.
l'omonornueckuii  psig  NpPENENbHBIX OJHOATOMHBIX  COUPTOB. M3oMepus mosokeHus
¢byHKIMOHATBHON Tpynnbl. BomoponHas cBsi3b. XMMHUYECKHE CBOWCTBA CIHUPTOB. AJbAETHIHASL
rpynna. Peakuus ostepudukanuu, crnoxssie 3¢upsl. Ilpumenenme crnuptoB. [leiicTBue
METUJIOBOT'O ¥ 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHuoroaromuble cnupthbl. OmnpexaeneHue. OTuieHrnukonb. [nuuepud. I[lomyuenue u
XMMHMUYECKHUE CBOWCTBA MHOTOaTOMHBIX cHUpTOB. KauecTBeHHasl peakuds Ha MHOIOATOMHBIE
cupTHl. AHTUDPHU3.

®enoJ. Ctpoenue, morydyeHne, CBOMCTBA U npuMeHeHne (enona. KauecTBeHHbIe peakunn
Ha (eHOJI. B3anMHOe BIIMsSIHUE aTOMOB B MOJICKYJIe ()eHOJIA.

Aasaeruapl. Onpenenenue. dopmanpleru] M aneTanbAeruja. XUMHUYECKUE CBOICTBa
anpreruyioB. KadecTBeHHblE peakluu Ha anbJeruapl. Peaknuum  MONMMKOHJEHCAIHH.
Kap6onunbHnas rpynna. KeToHsl Ha npumepe alieToHa.

KapOonoBbie kucaorel. I[IpenenbHbie OJIHOOCHO BHBIE KapOOHOBBIE KHCIIOTHI, HX
romosiornueckuit pan. [lomyuenue u npuMeHnenne. XuMU4YeCKHe CBOMCTBA KApOOHOBBIX KHUCIIOT.
Peakuust arepudukanuu.

Caoxuble 3¢upsbl. ZKupsbl. Peakius srepudukanuu. Crnoxueie 3¢upsl. XKupsl, Ux cocras
U TUJIPOJIN3 (KUCIOTHBIN U 1Ie104YHOi ). Mbuta. 'uapupoBaHue *upos.

VYraesoawl. YrieBoabl. MoHocaxapuael. [oko3a kak anpaerugocnuptT. CopOur.
MousouHokucinoe u  crnuptoBoe  OpokeHue. DotocunTe3. [Jucaxapuapl.  Caxaposa.
[Tonucaxapuasl: Kpaxmad, HeJUT0I03a.

AMuHBI. AMHHOTpyNIa. AMUHBI NpefelbHble U apomaTudeckue. AHwiInH. llomydenne
aMHHOB. Peaknus 3uHrMHA. XMMUYECKHE CBOMCTBA U TPUMEHEHUE aMHHOB.

AMUHOKHCI0THI. Bejikn. AMUHOKHUCIOTH Kak aM(pOTepHble OPraHU4YEeCKHE COCAMHEHUS.
I'munuu. Peakuust nmonukonaeHcauuu. Ilentuanas cBsa3b. IlepBuuHas, BTOpUYHAs, TpeTUYHAs
CTpyKTypsl OenkoB. KauecTBeHHble peaknuu Ha Oenku. [maponus. Jlenaryparus.
buonorndeckue GpyHKIMN OSIKOB B OpTraHU3ME.

Memoncmpayuu. Oxucienve cnupra B anpaerua. KadecTBeHHass peakiusi Ha
MHOTOATOMHBIE CHOUPTHL. PacTBopuMOCTh (eHONa B BOJE NMpU OOBIYHON TeMmIlepaType U IMpHU
HarpeBanud. KauecTBennble peakuuu Ha ¢(eHon. KauecTBeHHBIE peakuMM Ha albAETHBI.
B3aumoperictBue rmroko3sl ¢ rumapokcugom menu(Il) kak ampaermmocnupra. KauectBenHas
peakius Ha Kpaxmai. L[BeTHble peakiiuu O€IKOB.

Jlabopamopuvie onvimepr. (CpaBHEHHME CKOPOCTM MCHApEHHUs BOJBI M 3TAHOJIA.
PacTtBopuMOCTh rniiepuHa B Boje. XMMHUYECKHME CBOMCTBA YKCYCHOUM KUCIOTHI. OmpenesieHue
HEIPEAEIbHOCTH PACTUTEIBHOIO Maca.

Ilpakmuueckas padoma. nentudukanysi OpraHu4eCcCKuX COeTMHEHUH.

Opranuyeckasi XumMusi U 00IIECTBO

Buorexnosorus. [lepuonst e¢ pa3sutus. Tpu HanpaBiaeHUs] OMOTEXHOIOTUH: TeHHAs (WK
TeHeTUYEeCKasl) MHKEHEepUs; KIIETOUHAs MHXKEHEepus; Ouosiornueckas WHxeHepus. [ eHeTHuecku
MoauduimpoBanueie opranuaMel  (I'MO) u  Tpancrennas mnpoaykiusi. KioHupoBaHue.
NmMobunuzoBanHbie (hepMEHTHI U UX PUMEHEHUE.

Moaumepnl. Krnaccudpukanus mnonumepoB. VcKyccTBeHHbIE NOJMMEPHI: IEIUTYJIOM],
alleTaTHBIN MICNIK, BUCKO3a, LeIodaH.

Cunrernyeckne mnosumepbl. CrocoObl MOJydeHHs IOJIUMEPOB: MOJUMEpHU3ALUS U
nosmkoHaeHcanus.  CuHTeTHueckue  Kayuyku. Ilmactmaccel:  mommctupon, — TedIaoH,
NOJIMBUHUIXJIOpU. CHHTETHYECKHE BOJIOKHA: KallpOH, HAalJIOH, KEBJap, JIABCaH.

Hemoncmpayuu. Kolnekuuu IacTMacc, CUHTETUYECKUX BOJIOKOH M M3JIENMM U3 HUX.
PaznoxeHnne nepokcuaa BOJOpO/ia C MOMOIIBIO KaTanas3bl IPUPOIHBIX OOBEKTOB.

Jlabopamopnwie onvtmal. 3HAKOMCTBO ¢ 00pa3aMy IJIACTMACC, BOJIOKOH U Kay4yKOB.

Ilpakmuueckasa padboma. PactiozHaBaHNE TUIACTMACC U BOJIOKOH.

11 kaacc. ba3oBblii ypoBeHsb



CTtpoeHue BelecTB

OcHoBHbIe cBegeHMss 0 cTpoeHuM aroma. CTpoeHue aroma: SApO M DIIEKTPOHHAs
o0omnouka. M3oTomel. XuMUYeCcKuid 31eMeHT. boJbIoi aapoHHbIH Koyaiep. YpOBHU CTPOCHUS
BEILIECTBA.

Ilepuonnueckas cucrema xXumuieckux 3jeMeHToB /[. 1. MenneneeBa B cBeTe y4eHuUst
0 cTpoeHnu aroma. Ou3MyeCKUil CMbBICI HOMEPOB: 3JIEMEHTa, Nepuoja, Ipymnibl. BaneHTHbie
AIIEKTPOHBL. DIIEKTPOHHAsT KOH(UTYpalusi aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
3JIEMEHTOB B MIEPUOJIAaX U IPyMIax. JINEKTPOHHbIE CEMENCTBA XUMUUECKUX 3JIEMEHTOB.

dunocodckue ocHoBbl 001HOCTH [lepuoanyeckoro 3aKkoHa U TEOPUU XUMHYECKOTO
crpoenms. llpennocbuiku oTkpeiTHs Ilepuonnyeckoro 3akoHa M TEOPUM  XUMHYECKOIO
cTpoeHus. Ponb JIMYHOCTH B UCTOpUM XUMHH. POJb NpakTUKU B CTAHOBJIIEHUU U Pa3BUTHU
XUMHUYECKON TEOPHHU.

HNonnas xumMmuueckasi cBfi3b M HOHHbIe KpHCTalJiM4YecKue pemeTku. KaTtnonsl kak
MPOJIYKT BOCCTAHOBJIEHHMSI aTOMOB METAJJIOB. AHHOHBI Kak IPOJAYKT OKHUCIEHHS aTOMOB
HeMeTaiioB. MloHHas XuMudeckasi CBSI3b M MOHHAs KpUCTaJulMueckas pemeTka. Monsl npocteie
U CJIOKHBIE.

KoBajienTHasi xummnueckasi cBfi3b. ATOMHbIe W MOJIEKYJSIPHbIe KPHCTALIHYECKHE
pemieTku. KoBajeHTHas HeMOMsIpHAs U NOJISIpHAs CBS3U. DJIEKTPOOTpHIIaTeabHOCTh. KpaTHOCTH
KOBaJIeHTHOM cBs3M. OOMEHHBIH M JIOHOPHO-aKLENTOPHBIM MEXaHHU3Mbl 00pa3oBaHUS
KOBaJIEHTHBIX CBsi3ed. [10JIsIpHOCTD CBSI3U U MOJSIPHOCTH MOJIEKYJIbl. MOJIEKyIspHbIE U aTOMHbBIE
KPUCTAJTNYECKUE PEIICTKH.

Meranaudeckasi cBsi3b. MeTayIMueckue KpUCTAJUIMUECKHE peleTKU. Meramueckas
XMUMHYECKasi CBSI3b: MOH-aTOMbI U 3JIEKTPOHHBIA ra3. dusnyeckue CBOIICTBA METANIOB U HX
MPUMEHEHHUE Ha OCHOBE 3TUX CBOMCTB. CILJIaBbl UEPHBIE U IIBETHBIE.

Boxoponnas xummnueckasi cBsi3b. BonopoaHas XuMuueckasi CBsA3b: MEXMOJIEKYISIpHAs U
BHYTPHUMOJIEKYJISIpHAs. 3HAYEHHUE BOJIOPOJHOM CBSI3U B IPUPOJIE U )KU3HU YETIOBEKA.

HHonumepsl. [lonumepsl, UX MOTYYEHUE: PEAKIUH MOJUMEPU3ALNN U MOJIUKOHICHCALINH.
[TImactmaccel. Bonokna. Heoprannueckue nojammepsl

JucnepcHble cucreMbl. JlucriepcHble CHCTEMBI: aucrnepcHas ¢a3za ¥ JUCHepCHOHHAs
cpena. Knaccuduxarus qucrnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHHIO U [0 pa3Mepy 4acTHll
¢da3pl. ['pyOoaucriepcHble CUCTEMBI: 3MYIbCHUU, CYCIIEH3UH, a’pO30JHd. TOHKOAWCIEPCHBIE
CUCTEMBI: 30J11 U reiau. CuHepe3nc u KoaryJsiusl.

Jemoncmpayuu. Paznuunsie Gopmbl [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
. . MenneneeBa. Mojenb KpUCTAUIMUECKOW PEIIETKH Xopuaa Hatpus. OOpa3iibl MUHEPAJIOB
C MOHHOW KPUCTAJUIMYECKOW PEIICTKON: KaJIbIIUTA, FAINTA, MOJIEIN KPUCTAUIMYECKUX PEIIETOK
«cyxoro npaa» (WM uoja), anmasa, rpaduta (UaM KBapia). Moaenb MOJSIpHOTO 0ObeMa rasa.
OO0pa3upl pa3aMYHBIX TUCHEPCHBIX CHCTEM: SMYIbCUHN, CYCIIEH3Ui, a’po30Jiel, reneil u 301ei.
Koarynsauus. Cunepesuc.

Jlabopamopusie onvimor. MoienupoBaHUe METAIIMYECKON KPUCTATUIMUECKOW PEHICTKU.
Henarypanus 6enka. [Tonyduenue smynbcun pacTutensHoro macia. [lodydeHnue cycrieH3uu
«U3BECTKOBOTO MOJIOKay. [lomyueHue KOJUIOMAHOTO pacTBOpa KypHHOTO Oelika U HCCieI0BaHue
€r0 CBOMCTB C IOMOMIBIO JIA3EPHOM YKa3KH.

XMMHYECKHE PeaKIMU

Knaccupukanusa xumuyeckux peakuuii. Peaknyumu 0e3 M3MEHEHHs COCTaBa BEILECTB:
annoTponu3auy U uzoMepuzanuu. [Ipuunnsl annorponuu. Knaccudukamus peakuii mo ancmy
U COCTaBY PEareHTOB U MPOAYKTOB M MO TeruioBoMy 3¢ddekry. Tepmoxumuyeckue ypaBHEHUS
peaKuum.

CkopocTb XxuMHYecKMX peakuuii. CKOpOCTh XMMHUYECKOM peakuuu U (akTopbl e¢
3aBUCHMOCTH: NIPUPOJA PEArNPYIOLINX BEIIECTB, IUIOIIAlb UX COIPUKOCHOBEHUS, TEMIIEPATypa,
KOHIIEHTpAalMs U Hamu4ue Karanu3atopa. Karanuz. @epmenTtsl. THTHOUTOPBHI.



XHUMHYECKOe PaBHOBecHe M CIOcoObI ero cmemreHusi. OOparumbie peakiuu. OOias
XapaKTEepUCTHKA pPEAKIMW CHUHTE3a aMMHaka ¢ YCIIOBHS  CMEIICHHS  PAaBHOBECHS
MIPOU3BOJICTBEHHOT'O MPOIIecca BIPaBO.

I'vaposm3. ['maponus HeoOpaTuMblil 1 oOpatumblid. Tpu cioydas rugponusa coneid. Poib
ruposim3a B oOMeHe BemecTs. Poib THIpon3a B SHEPreTHIecKoM 0OMEHe.

OxucIuTEeIbHO-BOCCTAHOBUTE/IbHbIEe peakuuu. Crernenp okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. OKHUCIICHHE U BOCCTAHOBIIEHUE. DJIEKTPOHHBIN OaaHc.

DJIeKTPOJIM3 PaciuIaBOB M pacTBopoB. IIpakTHyeckoe NMpuMeHeHHE 3JIEKTPOJIM3A.
I'anpBanomuacTuka. ['aneBanocrerus. Papunuposanue.

Jlemoncmpayuu. DK30- W DHIOTEPMHYECKHE peakIUu. TerioBble SBJICHHUS MPHU
pPacTBOPEHUHU CEPHOM KHCIOTHI M aMMHAYHOW CEIUTPhl. 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT
MPUPOJIBI BEIIECTB HA MPUMEPE B3aWMOJCHCTBUSI PACTBOPOB PA3IUYHBIX KHUCIOT OJMHAKOBOM
KOHIICHTPAIIUU C OJUWHAKOBBIMU KyCOYKaMu (TpaHyjdamMHu) IIMHKAa M OJIMHAKOBBIX KYCOYKOB
pa3HBIX METAJUIOB (MarHus, IIMHKA, KeJe3a) ¢ paCTBOPOM COJISTHOM KUCTOTHL. B3ammopeiicTBue
PacTBOPOB CEPHOM KHUCJIOTHI ¢ PacTBOpaMU THOCYJIb(haTa HATpUsl Pa3IMYHON KOHIICHTPALUUA U
Temneparypbl. Mojenb Kurmsmero ciiosi. PasnoxkeHue mnepokcuaa BOJOpPOJAa C TOMOIIBIO
HEOPraHMYECKHX KaTalu3aTopoB (COJIeH jkene3a, HOauAa Kajausl) W TMPUPOJIHBIX OOBEKTOB,
cojepxamux  Kataiazy (celpoe  wmsco, kaprodensb). IIpocreiimue  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIWH: B3aMMOJCHCTBHE IIMHKA C COJSTHOM KHCIOTOM M JKeje3a C
cynearom meau(Il). Moaens anekTponusepa. Moaenb 37IEKTPOJIM3HOW BaHHBI JJIs TTOTyYEHUS
ATFOMUHHSL.

Jlabopamopnwvie onvimel. llpoBeneHue peakuuid, HWIYIIUX 10 KOHIA, IO MPaBHILY
beprosute. Paznoxkenue mepokcuaa BOAOpoJa € MOMOIIBI JHOKCHAAa Mapranma. CmenieHue
paBHoBecusi B cucreme Fe* + 3CNS™ « Fe(CNS)s. McheiTaHue MHIMKATOPAMH CpPEIbI
pPacTBOPOB COJICH pa3IMUHBIX TUTIOB. B3anmmonelictBue pactBopa cyiabdara meau(ll) c xenezom
Y TUJIPOKCHUJIOM HATpPHSL.

Ilpakmuueckasa paboma. PelieHre 3KCIEPUMEHTAIBHBIX 3a/ad MO TeMe «XHUMHUYECKast
peaxius.

BemecrBa 1 ux coiicTsa

Metamabl. O0mue ¢usnyeckue cBoiicTBa MeTtaioB. Kiaccudukamus MeTamioB B
TexHuke M XuMuu. OOIMe XUMHYECKHE CBOICTBA METAJUIOB. YCIIOBUSA B3aMMOJCHCTBUS
METaJJIOB C paCTBOpPaMH KUCIOT U cosieid. Metamiorepmust.

Hemeranubl. biaaropoanbie ra3pl. Hemeramnsl kak oxkuciurend. Hemeramibl Kak
BOCCTaHOBUTENH. Pst anekTpooTpuniarenbHocTH. HepTHBIE Wi 6J1aropoHble rasbl.

Kucnorsl Heopranuveckue u opranumyeckue. KucioTel ¢ TOYKM 3peHHUS ATOMHO-
MOJIEKYJISIPHOTO y4deHHs. KHUCIOTBI ¢ TOUKH 3peHUs] TEOPUH DIEKTPOIUTHUECKON AUCCOIHALINH.
Kucnorel ¢ TO4yku 3peHuss npoToHHOW Teopuu. OOIME XUMHUYECKHE CBOWCTBA KHUCIOT.
Knaccudukanus kucnor.

OcHoBaHMsl HeOpraHu4veckue W opraHuveckue. OCHOBaHUS C TOYKU 3PEHHS] aTOMHO-
MOJIEKYISIpHOTO yueHusi. OCHOBAHUS C TOUKH 3PEHUSI TEOPHH ANEKTPOTUTUYECKON TUCCOLUAIUY.
OcHOBaHMS C TOYKM 3PEHHUS MPOTOHHOW Teopuu. OOIIME XMMUYECKHE CBOMCTBA OCHOBAHHM.
Knaccudukarus ocHOBaHUH.

AM@oTepHbIe cOeTUHEHUS] HEOPraHUYecKUue U opranudeckue. AMQpoTepHbIe OKCUIIBI U
ruapokcuabl.  [lomyuenue ©  cBoicTBa aM(OTEpHBIX  HEOPraHMYECKUX  COCIWHEHUH.
AMUHOKHUCIOTH — aM(OTepHbIe OpraHndeckue coequHeHus. [lenTuapl u nenTuHas CBs3b.

Coumm. Knaccuduxanusa coneit. XKectkocTh Boasl U crocoObl e¢ ycrpaneHus. Ilepexon
kapOoHaTa B ruipokapboHart u oopatHo. O0IMe XMMUYECKHE CBOIICTBA COJIEH.

Jemoncmpayuu. Komnexuuss wmetamioB. Kosnekuus HemeramwioB. BzaumonelictBue
KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C Meapto. Bcembllika TepMUTHOM cmecu. Bcembliika
YCpPHOTO TMopoxa. DBbITeCHEHHE TallOT€HOB U3 WX pPacTBOPOB JAPYTUMH TaJOr€HaMHU.
B3aumMojelicTBre mMapoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI U aMMHAKa («IbIM



0e3 orus»). [lomyuyenme amMmmaka W w3ydeHHe ero cBoicTB. [lomydenue am@orepHOTro
TUAPOKCUIA U U3ydeHHE ero cBOUCTB. [lomydeHue »ecTKkoi BObl M YCTpAaHEHHE €€ )KECTKOCTH.

Jlabopamopuvie  onvimui.  IlonydyeHue  HEpacTBOPUMOIO  THJAPOKCHIA U €ro
B3aUMOJICHICTBUE C KHUCIOTOW. MccnenoBaHue KOHLIEHTPUPOBAHHBIX PAacTBOPOB COJITHOM U
YKCYCHOM KHCJIOT KalelbHbIM METOJAOM IIpU HX pasz0aBieHuM Bojaoil. Pasnuunble ciaydau
B3aUMOJICHCTBUS PACTBOPOB COJICH aTIOMUHMUSI CO IIETIOYbI0. Y CTPAaHEHUE )KECTKOCTH BOJIBI.

Ilpaxkmuueckana padoma. PenieHue SKCiepUMEHTaNbHBIX 3a71a4 10 TeMme «BemecTsa u nx
CBOMCTBA».

XHMHUS U COBPeMEeHHOoe 00111eCTBO

Xumuyeckasi TexHosorus. I[Ipom3BoacTBO aMmMmMaka W MeTaHoJa. XUMHUYECKas
TEXHOJIOrusl. XMMHUYECKHUE IPOLECCHI, JIEKAIIUEe B OCHOBE IIPOM3BOJICTBA aMMHMaKa U METaHOJIa.
XapakTepucTHKa 3TUX npoiieccoB. OO1IMe HaydyHble IPUHIUITBI XUMUYECKOTO ITPOU3BO/ICTBA.

XHMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 001Iell KyJIbTYypbl YeJoBeKka. MapkupoBka
YIaKOBOYHBIX MAaTepUaoOB, OJJIEKTPOHUKHM M OBITOBOW TEXHUKH, HKOJOTUYHOTO TOBapa,
MIPOJIyKTOB MUTAHUS, 3TUKETOK IO YXO1Yy 3a OJEXKI0M.

emoncmpayuu. Mojens TPOMBIINUICHHON YCTAaHOBKM IOJyYEHUS CEPHOM KHUCIOTHI.
Monenb KOJIOHHBI CHHTE3a amMMuaka. BupeodparmMeHTsl M clailibl 0 CTENEHU 3KOJOTMYeCcKOn
YHCTOTHI TOBapa.

Jlabopamopnwie onvimel. VI3ydeHre MapKHUPOBOK Pa3JIMYHBIX BHUJIOB MPOMBIIIJIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.



TemaTuyeckoe miannpoBanue Kypca 10 kiacca
(2 u B Henemo, Beero 68 4, u3 HUX 4 4 pe3epBHOE BpeMsi)

XapakTepucTHKa OCHOBHBIX BUJOB

Howmepa
YPOKOB /11 Tema ypoka OcHOBHOE coJiep>KaHuE ypoKa JeSTETbHOCTH 06yqa10£unxcs1v (Ha ypoBHE
y4eOHBIX JIEHCTBUIN)

1—3 Tema 1. [Ipenmet oprannveckoii xumun. Teopusi crpoennsi opranndyecknx coequnenunii A. M. Byraeposa (3 u)

1 [Ipeamer oprann4ecKo XuMHUH Opranuyeckue BEIECTBA: IPUPOJIHBIE, XapakTepru3oBaTb 0COOEHHOCTH COCTaBa U
UCKYCCTBEHHbIE M CHHTETHUECKHUE. CTPOEHUS OPraHNYECKUX BELIECTB.
Oco0eHHOCTH cOCTaBa U CTPOEHUS KnaccuduuupoBats X Ha OCHOBE
OpraHMYECKUX BEIeCTB. BUTanus3M u ero kpax. | MPOUCXO0KJIEHUS U MepepabOTKU.
[TonsTue 06 yrieBomopoaax. ApPryMeHTHpPOBATh HECOCTOATEILHOCTh
Jlemoncmpayuu. IlnaBnenne, oOyriMBaHue u BUTAJIU3MA.
rOpeHue opraHndeckux BeuiecTs. Moaenu OnpenensiTe OTIIMYUTENbHBIE 0COOEHHOCTH
MOJIEKYJI OpraHUYECKUX COEMHEHUHN pa3HbIX YIJI€BOI0POIOB.
KJIaCCOB (LIAPOCTEPKHEBBIE U OOBEMHEBIE).
OmnpeneneHne 3IEMEHTHOTO COCTaBa
opranndeckux coequueHui. [loprpetsr A. M.
byrneposa,
. 5. Bepuenuyca, ®. Bénepa

2-3 OcHOBHBIE MOJIOKEHHS TEOPUU OCHOBHBIE [10JIOKEHHS TEOPUU XMMHUYECKOTO Dopmynuposamsb OCHOBHbIE IOJIOKEHUS

XUMUYECKOTO CTPOEHUS CTPOEHUs TEOPUHU XUMUYECKOTO CTPOEHUS
A. M. bytiepoBa A. M. bytnepoBa. Baneutnocts. Ctpykrypabie | A. M. bytieposa.

(opMyIIbl — IOJIHBIE U COKpAIICHHBIE. PaznuuaTh NOHATHSA «BAaJEHTHOCTHY U
[TpocTble (0auHApHBIE) U KpaTHbIE (ABOMHBIE U | «CTEIIEHb OKUCIICHUS.
TpoiiHbIe) CBsA3U. MI30Mephl U n30MepHusl. CocTaBisATh MOJICKYIISIPHBIE U CTPYKTYpPHBIE
B3auMHoe BiMsiHUE aTOMOB B MOJIEKYJIE. bopMybIL.
Lemoncmpayuu. IoptpeTs KnaccugunupoBaTb KOBaJIE€HTHBIE CBSI3H 110
A. M. Byrneposa, O. @pankianja, KPaTHOCTH.
@. A. Kekyre. OOBACHATD SBJICHUE U30MEPUHN U B3aUMHOE
JlabopamopHhyvie onvimsi. U3rotoBreHne BIIMSIHUE aTOMOB B MOJIEKYJIE
MOJIEIEN OPraHUYECKUX COCIMHEHUN

4-24 Tema 2. Yri1eBog0poabI U HX MPUPOIHbIE HCTOYHUKH (21 4.)




4-6

AJIKaHBI

AJKaHBI, WK NIPEAETIbHbIE YTIIEBOAOPOIBL.
['omonoruueckuii psi1 alkaHOB U €ro 0011ast
dopmyna. CTpyKTypHas ©30Mepusl yriiepoJHON
uenu. Pagukanel. HoMeHknaTypa ajakaHosB.
XUMHYECKUE CBOMCTBA AJIKAHOB: TOPEHUE,
peakuuu 3aMmelleHus (raloreHupoBaHue),
peakuus pa3nokKeHUsl MeTaHa, peakus
JNEerUIpUPOBAHUS 3TAHA.

Jlemoncmpayuu. I'opeHne ankaHoB (B TOM
YUCJIE U U3 pe3epByapa ra30BON 3aKUTATIKH).
OTHoleHNE aJIkaHOB K pacTBOpam
nepMaHraHaTa Kajuus u OpoMHOI BoJe.
Jlabopamopnvie onvimol. OOHAPYKECHUE
MIPOJIyKTOB FOPEHUS CBEUU

Ornpenenars NPUHAICKHOCTh BEIIECTB K
Pa3IMYHBIM TUIaM (TIPEAeIIbHBIM UITU
HEIpeAesIbHBIM) U KJIacCaM YTIIEBOJOPO/IOB.
HazpiBaTh uX 110 MEXAYHAPOIHOU
HOMEHKJIaType, XapaKTepu30BaTh CTPOCHUE U
CBOMCTBA Ba)KHEHMIINX IIPEICTABUTEIICH
AJIKaHOB.

HabGmrogaTh 1 onuchIBaTh XUMHUECKHI
AKCHEPUMEHT C MTOMOUIBIO POJHOTO SI3bIKA K
SI3bIKA XUMUH.

O060011aTh 3HAHUS U J€TIaTh BHIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHUS CBOMCTB
YTJIEBOJIOPOJOB B TOMOJIOTHYECKUX PAJIAX.
Pa3nnuaTe NOHATHS «U30MEP» U «TOMOJIOT»




7-9

AJIKEHBI

HenpenenbHbie yrieBo10poabl. AJKEHBI.
Otuned. ['oMosiornueckuit psji alKeHOB.
CrpyKTypHas 1 IpOCTPaHCTBEHHAs
(reomerpuueckas) uzomepus. IpomslinuienHoe
MOJIy4YEHUE AJIKEHOB: KPEKUHT U
JeTUApHpoBaHKe akaHoB. JlabopaTopHoe
MOJIy4YEHHUE 3TUJIEHA — PeaKLMsl JeTuipaTalun
aTaHoJja. Peakuuu npucoeguHeHus:
rupaTalys, ruAporajJoreHupoBaHue,
rajnorenupoBanue. [IpaBuno MapkoBHHKOBA.
Oxucnenue ainkeHoB. KauecTBeHHbIE peakuun
Ha HETIpeIeTIbHBIE YTIIEBOIOPOIbI.
Jlemoncmpayuu. Ilonydenue >TrieHa
peaxuuen neruapaTaiuy 3TaHoa, ero ropeHue
Y OTHOIIIEHUE

K pacTBOpaMm NepMaHraHara Kajius 1 OpoMHOI
BOJIC

HaspiBarh ankeHbl 10 MEXIYHAPOIHOU
HOMEHKJIaType.

XapakTepru30BaTh C IOMOILBIO POJIHOTO S3bIKA
U S13bIKa XUMHMHU CTPOEHUE, CBOICTBA, CIIOCOOBI
MOJIy4yeHUs ¥ 00J1acTU NPUMEHEHHUS ATUJICHA.
HabmronaTh, caMOCTOSITENILHO TPOBOJUTH U
ONMCHIBATh XUMHUYECKUHN IKCTIEPUMEHT.
VYcraHaBIMBaTh 3aBUCUMOCTB MEX1Y TUIIOM
CTPOEHMS YIIIEBOJIOPOJIA U €T0 XUMUYECKUMU
CBOMCTBAMH Ha NPUMEPE JIOTUYECKUX CBA3EH:
IIPEAEIIbHBIA — PEaKIUK 3aMEelICHUs,
HeNpeesIbHbIN — peakluy IpUCOeINHEHUS

10-12 Anxamuensl. Kayayku AJKaIMeHbl, WM TUEHOBBIC YIIJIEBOIOPOIbI. Ha3piBaTh THUEHBI 10 MEXIYHAPOTHOM
ConpspkeHnble nuenbl. byraauen-1,3, u3onpeH. | HOMEHKIAType.
Peaxmus JleGeneBa. Peakuiuu npucoeamHeHMs XapakTepru30BaTh ¢ TOMOIIBIO POJIHOTO A3bIKA
ankaaueHoB. Kaydayku: HaTypabHBIH, U sI3bIKa XUMHH CTPOEHHUE, CBOMCTBA, CIIOCOOBI
cuHTeTHYecKue (0yTaaTueHOBBIH, MOJTY4YCeHHS U 00JIaCTH MPUMEHEHHUS KayIyKOB.
W30IPEHOBBIN). Bymkanuzamus kayqyka. HaGnromats 1 onuchbIBaTh XUMUYECKUHM
Pe3una. D60HUT. AKCIEPUMEHT
Jlemoncmpayuu. PaznoxkeHue kaydyka rnpu
HarpeBaHuU, UCTIBITAHUE MTPOTYKTOB
pa3loKeHHs Ha HeMpeenbHOCTh. Kosutekius
«Kayaykny.
Jlabopamophvie onvimol. iccaenoBanue
CBOMCTB Kay4yKOB

13-15 AJIKMHBI AETHIIEHOBBIE YTIIEBOOPO/IbI, MIIH alTKUHBI. Ha3zbIBaTh 1o M TyHapOIHOM HOMEHKIIAType

HonyquI/Ie " NPpUMCHCHHC allCTHJICHA.
XHMMHUYECKHE CBOMCTBA alleTHICHA! TOpCHUC,
peakuuu NMMpuCOCANHCHUS:
TUAPOTAJIOTCHUPOBAHUC, TAJIOTCHUPOBAHUC,

AJIKUHBI.

XapaKTepI/I?»OBaTB C ITIOMOIIBIO POAHOTO A3bIKA
U A3bIKa XUMHUH CTPOCHHUC, CBOI>'ICTB3., CIIOCOOBI
MOJIYYCHH U obmacTu MMPUMCHCHU allICTUJICHA.




ruapatauus (peakuus Kyueposa).
Bununxnopu, NoJIMBUHUIXIOPUI.
Jlemoncmpayuu. 1lonydeHne anerTuiieHa
peakiueit ruapoin3a KapOuaa KaibIus, ero
rOpEHUE U OTHOIIEHNE

K pacTBOpaM IepMaHraHaTa Kajaus 1 OpoMHOM
BOJIE

HaOaro1aTh M ONKUCHIBATE XUMUYECKUI
AKCIIEPUMEHT.

Pa3znuyarh 0coOeHHOCTH peakuuii
MIPUCOCAUHECHUS Y allETHIIEHA OT TAKOBBIX Y
STHIICHA

16-17 ApeHsl ApoMaTuyecKue yriieBoJ0PO/Ibl, UIH apEHBbI. XapakTepru30BaTh C IOMOLIBIO POJIHOTO SA3bIKA
ben3on: ero ctpoeHue, HEKOTOpbIE (PU3MUECKUE | U SI3bIKA XUMUU OCOOEHHOCTH CTPOEHUS,

U XUMUYECKHE CBOWCTBA (TOpEHUE, peaKIIun CBOMCTBA U 001acT NPUMEHEHHUs1 OeH30171a.
3aMEILEHU — raJOr€HUPOBAHHUE, HabmronaTh 1 0oNUCHIBATH 1EMOHCTPAIIMOHHBIH
HUTPOBAHUE), MOJIy4eHUE U IPUMEHEHHUE. XUMHUYECKUN SKCIIEPUMEHT

DKCTpaKIus.

Jlemoncmpayuu. ViccnenoBanue CBOMCTB

OeH30J1a ¢ TOMOIIBIO OBITOBOTO PACTBOPUTENS

«COJIBBEHT»

18 [Tpupoauebrii ra3 [Ipupoanslii ras, ero cocras. [Ipeumyiiecta XapakTepru30BaTh ¢ MOMOILBIO POJIHOTO S3bIKA
MIPUPOJHOTO I'a3a KaK TOIIMBA. XUMHAYECKAs U S3bIKa XUMHH COCTAaB U OCHOBHBIE
nepepaboTKa MPUPOJIHOTO ra3a: KOHBEPCHS, HaIpPaBJIEHUS UCTIOJIB30BaHUS U IIepepabOTKI
nuposin3. CUHTE3-Tra3 U €ro UCIoJIb30BaHUE. MIPUPOHOTO Ta3a.

HemoncTrpanmu. Kapra nose3Hsix HCKONaeMbIX | Y CTaHABIMBAaTh 3aBUCUMOCTb MEXY

PO 00bEMamMu T0OBIYY MPUPOTHOTO Taza B PO u
OFOKETOM.
HaxonuTte B3anMOCBSI3b MEXKy U3y4aeMbIM
MaTepuaaoM 1 Oyaylien mpodeccuoHanIbHOMI
JIeSATEIBbHOCTBIO.
Cobumo1aTh paBuiia IKOJIOTUYECKU
IPaMOTHOTO TOBe/IeHUsI U 0€30MacHOTO
oOpalleHus ¢ MPUPOIHBIM T'a30M B OBITY U Ha
IIPOU3BO/JICTBE.

19 Hed1b 1 cniocoOslI e¢ nepepaboTku [TomyTHbIH HeTsIHOM ra3, ero cCocTaB U XapakTepru3oBaTh COCTaB U OCHOBHBIE

bpakiuy — ra3oBblii OEH3UH, IPOTIaH-
OyTaHoBas1, cyxoii raz. Hedtp, €€ coctaB u
nepepaboTKa U MeperoHka, KPeKHHT,
pudopmunr. Hedremnpoaykrsl. OkraHoBOE

HaIpPaBIICHUs UCTIOIH30BAHUS U NTePepadOTKH
HeTH.

YcTaHaBnuBaTh 3aBUCUMOCTb MEXKIY
o6beéMamu 106b14n HehTH B PO 1 Or01KETOM.




4yuClio OEH3UHA.

Jlemoncmpayuu. Komnexus «HedTs
HEPTEPOIYKThI», BUACO(DPArMEHTHI U CIIANIBI
«[leperonka HepTm»

HaXOIII/ITB B3aMMOCBA3b MCKAY U3Yy4aCMbIM
MaTepHuaaoM U OyayIiel mpodecCuoHaIbHOMI
JeSITeIbHOCTBIO.

CoOmroaTh paBuia 3KOJIOTHUYECKI
IpPaMOTHOTO TIOBEJCHUS U 0€301acHOTO
oOpamenns ¢ HeTenpoyKTaMu B OBITY U Ha
IIPOM3BOJICTBE

20 KamenHnsli yroiib 1 ero nepepadotka | Mckomaemplil yroib: aHTpauT, KaMEHHBIH, XapakTepru30BaTh IPOUCXOKICHUE U OCHOBHBIE
Oypsb1ii. KokcoBaHne KaMEHHOTO YTJIsl. HaIpaBJIEHUs UCIIOJIB30BaHUs U MIepepabOTKH
KoxkcoBelii ra3, aMMuagHas BOJa, KaMEHHOTO YTJIs.
KaMEHHOYT0JIbHAas cMoJ1a, KOKc. ['a3udukanust | YcraHaBauMBaTh 3aBUCUMOCTb MEXAY
U KaTaIUTUYECKOE TUAPUPOBAHNE KAMEHHOTO 00beMaMu 100bIYM KaMeHHOTO yriist B PO u
VTS OIOKETOM.
Jemoncmpayuu. Konnexkuus «KameHHbIl yroib | HaxoauTs B3auMOCBSI3b MEXTY U3Y4a€MBbIM
Y TIPOJIYKTHI €T0 TTepepadOTKI. MaTepuaioM u Oyaymien mpoQecCHOHATbHON
BuneodparmenTs! u crnaist JEATENIbHOCTBIO.
«Kokcoxummueckoe mpou3BOICTBO» CobmtonaTh npaBuiIa HKOJOTUUECKU
IPaMOTHOTO MOBEACHUS U 0€30MacCHOrO
00paleHHsl C KAMEHHBIM YIJIEM U IPOJAYKTaMuU
KOKCOXMMHUYECKOTO IPOU3BOJICTBA B OBITY U
IPOMBIIIICHHOCTH
21-22 [ToBTOpEeHME 1 06001ICHIE TecTupoBaHnue, pericHUE 3a1a49 U YIPOKHEHUH | BBIONHATH TECTHI, peraTh 3a7a4u U
10 TEME yIpaKHEHUs 110 TeMeE.
[TpoBONTH OLIEHKY COOCTBEHHBIX JIOCTHXKEHUI
B YCBOCHUU TEMBI.
KoppekTupoBatk cBOM 3HaHHsI B COOTBETCTBUU
C IJITAHUPYEMBIM PE3YJIbTaTOM
23 KonTtponpHas padota Ne 1 «Teopust ctpoenus opranudeckux coeaunenuit A.M. byrneposa. YrieBonopoab»
24 VYPok - koppekuus
25- 54 Tema 3. Kucsiopoa- u a3orcoaepaxamme opranndeckne coequnenus (304)
25-27 OnHOaTOMHBIE CIUPTHI @yHKIMOHAIbHAS TUAPOKCUIIbHAS TPYIIIIA. Ha3zpiBaTh crinpTsl 10 MEXKAYHAPOAHON

TI'omonoruueckui pAA IPEACIbHBIX
OJJHOATOMHBIX CIIUPTOB. I/ISOMCpI/ISI IIOJIOKCHUA

HOMCHKIJIATYypC.
XapaKTCpI/ISOBaTB C MOMOIIBIO POAHOTO SA3BIKA




¢GyHKIIMOHANBHOM rpymIibl. BogopoaHas cBs3b.
XUMHUYECKUE CBOMCTBA CIIUPTOB. AJIbJIErUAHAS
rpymnmna. Peakius srepudukanum, CioxHbIe
a¢upsl. [Ipumenenune cimpros. JlelicTBre
METHJIOBOTO ¥ 3THJIOBOT'O CIIUPTOB HA
OpraHu3M 4YeJIOBEKa.

Jlemoncmpayuu. OxuciaeHue cuipra B
anbnerun. Jlabopamopusvie onvimai.
CpaBHeHUE CKOPOCTHU HCTIAPEHUS BOJBI U
JTaHOJIA.

U SI3bIKa XMMHUU CTPOCHUE, CBOWCTBA, CIIOCOOBI
MOJTy4EeHHUS U 00JIaCTH IPUMEHEHHUS
npeJebHBIX 0THOATOMHBIX CITUPTOB
KnaccudummpoBaTs CiUpThI 1O UX ATOMHOCTH.
HabmronaTh, caMOCTOSITENILHO TPOBOJUTH U
OTIMCBHIBATH XUMUYECKUH IKCIIEPUMEHT

28 MHoOroaToMHbI€ CIIUPTHI MHOroaroMHbl€ CIUPTHI. DTUIIEHTJIUKOJIb. KnaccuduuupoBats ciupThl 10 KX aTOMHOCTH.
I'muuepun. [lonydyenne u XuMH4ueckue XapakTepru30BaTh C NOMOIIBIO POJHOIO SI3bIKA
CBOMCTBa MHOTOAQTOMHBIX CITUPTOB. U SI3bIKa XUMHMU CTPOEHHUE, CBOMCTBA, CIIOCOOBI
KauecTBenHas peakius Ha MHOTOaTOMHBIE MOJIy4eHUs ¥ 00JIaCTU IPUMEHEHUS
cupThl. AHTU(DPU3BI. MHOTOATOMHBIX CLTUPTOB.
Jemoncmpayuu. KauecTBeHHas peakus Ha N nentuduurpoBaTts MHOTOATOMHBIE CIUPTHI €
MHOTOQTOMHBIE CIIUPTBHI. MIOMOIIBIO KAYECTBEHHOMN peaKI1H.
Jlabopamophule onvimul. PacTBOPUMOCTD Hab6ronaTh, caMOCTOSTENIBHO TPOBOANUTH U
IJIMLEPUHA B BOJIE ONMCBIBATh XUMUYECKUH SKCIIEPUMEHT
29-30 denou ®deHout, ero CTpoeHue, MoJydeHrne, CBOMCTBA M | XapaKTEepU30BaTh C IMOMOIIBIO POTHOTO S3bIKA
npuMeHeHue. KauecTBeHHbIe peakuy Ha U s13bIKa XMMHMU OCOOEHHOCTH CTPOCHHUS U
(denoun. BzaumHoe BiausiHEE aTOMOB B MOJIEKYJIE | CBOMCTBA ()eHOJIa HA OCHOBE B3aUMHOTO
(denomna. BJIMSIHUS aTOMOB B MOJIEKYJIE, @ TAKXKeE CIIOCOOBI
Lemoncmpayuu. PactBopumocTs peHosia B HOJIy4eHUs U 00JacTu NPUMEHEHUs (eHoJa.
BOJI€ IIpY OOBIYHOM TemIiepaType u npu HaG:1ronath 1 onMchIBaTh I€MOHCTPALIMOHHBIN
HarpeBaHuu. KauecTBeHHbIe peakiuy Ha (PEHOJ | XMMUYECKHM SKCIIEpUMEHT.
CobmtoaTh npaBuia KOOI MUECKU
IpaMOTHOIO U 0€301acHOro 00palleHus ¢
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH B OBITY
U OKpYXKaKoLEH cpesie
31-33 Anbrierunel Ansbnerunpl. @opManbIerua U aneTanbIerua. | XapakTepu30BaTh C IOMOILIBIO POJHOTO SI3bIKa

XHUMHUYECKHE CBOMCTBA alIbJIETUI0B.
KauecTBeHHBIE peaklK Ha alibJCTU/bI.
Peakunu nonukonneHcanyuu. KapOoHunsHas
rpynna. KeToHsl Ha mpuMepe aneToHa.

U SI3bIKa XUMHUHU OCOOCHHOCTH CBOMCTB
(bopManbz[eer[a H ancTajJbJCruaa Ha OCHOBEC
CTPOCHU MOJICKYII, CIIOCOOBI MOJIYYCHUA U UX
obmacTu MMPUMCHCHU .




Jlemoncmpayuu. KauecTBEHHbIE peaKLIMU Ha
aJIbJICTUIBI

HabGmtonats, onuchiBaTh U MPOBOIUTH
XUMUYECKUN 3KCIIEPUMEHT.
NnertudunupoBath aabAeTHABI C TIOMOIIBIO
Ka4E€CTBEHHBIX PEAKIIUH.

CoOmronaTh paBuia 3KOJIOTHUYECKI
IPaMOTHOIO U 06€3011aCHOT0 0OpaIeHHUsI C
TOPIOYMMH U TOKCHIHBIMHU BEIIECTBAMU B OBITY
Y OKpYXKalolleu cpenie

34-36 Kap6oHoBbIE KHCITOTBI [IpenenbHbIE 0THOOCHOBHBIE KAPOOHOBBHIE XapakTepru30BaTh C TOMOIIBIO POJHOTO SI3bIKA
KHUCIIOTHI, UX TOMOJIOTHYECKHUH P, U sI3bIKA XUMHH OCOOCHHOCTU CBOMCTB
MPEJICTaBUTENH, UX MOJTYyYECHUE U IPUMEHEHHE. | KapOOHOBBIX KHUCJIOT Ha OCHOBE CTPOEHUS UX
XUMHYECKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT. MOJIEKYJI, & TAKXK€e CIIOCOOBI MOTY4EHUs U
Peaxmus stepudukanum. 00J1acT TPUMEHEHUSI MYPaBbUHOU M YKCYCHOM
Jlemoncmpayuu. IlpencraButenn pa3indHbIX KHUCJIOT.
KJIaCCOB KapOOHOBBIX KHUCIIOT. Paznuuate o6miee, ocoOEHHOE ¥ €TMHUYHOE B
Jlabopamophvie onvimol. XUMHUECKHE CTPOCHHUH M CBOMCTBAX OPTaHUMUECKHIX
CBOMCTBA YKCYCHOM KHCIIOTBI (MypaBBMHOW U YKCYCHOW) M HEOPTAaHUUECKHUX
KHCJIOT.
HabmionaTh, onuceiBaTh U IPOBOANUTH
XUMHYECKUN SKCIIEPUMEHT.
Cobuto1aTh paBuiia IKOJIOTUYECKU
IPaMOTHOTO U 6€3011acCHOT0 OOpaIIeHHs C
rOpPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B OBITY
Y OKpY’Kalolleu cpeje
37-38 Crnosxubie 3¢upsl. Kupsl Peakuust srepudukaru. Cnoxxubie 3pupsl. Pasznuyars peakiuu 3TepuduKanuy Kak

Kupsl, ux coctaB U TUIPOTU3 (KUCIOTHBINA U
nieno4Hoi). Meina. ['uapupoBanue >KupoB.

Jlemoncmpayuu. Konnekus ciaoKHbIX 3PUPOB.

Komnexuust xxupoB. OOpasiibl TBEPIOTO U
JKHJIKOTO MBIJIA.

Jlabopamophvie onvimul. Onipenienenme
HEMpPEeAeNbHOCTH PACTUTEIBLHOTO Maciia

o0paTuMoii 0OMEHHBII MPOIECC MEKTY
KHUCJIOTAMH U CIIUPTaAMHU.

XapakTepu3oBaTh 0COOEHHOCTH CBOMCTB
JKUPOB Ha OCHOBE CTPOCHUS UX MOJIEKYII, a
TakKe Kiaccu(uKaiuu >KUpoB MO UX COCTaBYy U
MIPOUCXOKACHHUIO U IIPOU3BOJICTBO TBEPABIX
JKAPOB Ha OCHOBE PACTUTEIBHBIX MaCel.

Ha ocHoBe peakuuu sTepudukanmuu
XapaKTepu30BaTh COCTaB, CBOICTBA U 00JIaCTH
MIPUMEHEHHUS CIOKHBIX IPUPOB.




HabGnronaTh, ONMCHIBaTh U IPOBOANTH
XUMUYECKUN 3KCIIEPUMEHT.

CoOmnroaTh mpaBuia 3K0JIOTHUYECKU
IPaMOTHOIO U 06€3011aCHOT0 0OpaIleHHUsI C
TOPIOYMMH U TOKCHYHBIMHU BEUIECTBAMH B OBITY
Y OKpYXKaIolleH cpesie

39-41 VYrieBobl Yrnesoasl. MoHocaxapubl. I 1r0K03a Kak XapakTepru3oBaTh COCTAB YIJIEBOJOB.
anpaerugocnupt. Copour. MosiouHokucioe u KnaccuduuupoBars uX Ha OCHOBE
cnupToBoe OpoxeHue. POTOCUHTES. CIIOCOOHOCTH K TUIPOIIH3Y.
Hucaxapunel. Caxapo3sa. [Tonmucaxapup: OnwuceIBaTh CBOWCTBA TITIOKO3bI KaK BEIIECTBA
KpaxmaJl, HeJUTF0JI03a. C IBOMCTBEHHOU (yHKITNEH
Jlemoncmpayuu. BzauMoaeicTBrE TIIIOKO3BI ¢ | (aTbIETHIOCIIUPTA).
runpokcunom meau(Il) kak anmpaerugocnupTa. | YCTaHaBIMBATH MEXKIIPEIMETHBIC CBSI3U XUMUHU
KadecTBeHHas peaxiysi Ha Kpaxmad. 1 OMOJIOTHH Ha OCHOBE PACKPBITHS
Jlabopamopnvie onvimol. OOHaApYKEHHE OMOJIOTUYECKOU POJTH M XUMUYECKUX CBOMCTB
Kpaxmalia B TIPOIyKTax MATaHHS BOXHEUIIHNX MPEICTABUTEICH MOHO-, - H
MOJIMCAaXapHIOB.
HabmionaTh, onuceiBaTh U NPOBOAUTH
XUMHYECKUN SKCIIEPUMEHT.
Co0mronaTh MpaBuiia TEXHUKH O€30TTaCHOCTH
pu paboTe B KAOMHETE XUMUH
42-44 AMUHBI AmuHoOTpymmna. AMUHBI IPEJIEIbHbIE U XapakTepu30oBaTh C NOMOIIBIO POJIHOTO S3bIKA

ApOMATHUYCCKHUC. AHnnuH. HonyquHe AMHHOB.

Peaknuga 3uHnHa. XyMHUUYECKUE CBOMCTBA U
MPUMEHEHHUE AMUHOB.

Lemoncmpayuu. Iloptpet H. H. 3ununa.
Koneknusi aHMIMHOBBIX KpacuTEeH.
JlabopamopHhule onvimoi. I3roToBIeHne
MOJ€EJIEN aMUHOB

U SI3bIKa XUMHU OCOOCHHOCTH CTPOCHHUS U
CBOMCTB aMMHOB U aHWJIMHA, B YACTHOCTH, Ha
OCHOBE B3aIMHOT'O BJIHMSHHS aTOMOB B €TI0
MOJIEKYJIe, a TAK)Ke CIIOCOOBI MOJIy4YEHUS 1
00nacTH MPUMEHEHUS aHUJIMHA.
AprymMeHTHpOBaTh UyBCTBO TOPJOCTH 32
JTOCTHXKEHUS OTE€UECTBEHHOM OPraHnYecKou
XUMUH.

Cobumo1aTh paBuiia IKOJIOTUYECKU
IPaMOTHOTO U 6€301acHOTO OOpaIeHHS C
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B OBITY
Y OKpPYKalolleH cpejie




45-47 AmuHoOKuCnOTHL. benku AMMHOKHCIOTHI KaKk aM(pOTEpHbIE OnuceIBaTh CBOMCTBA aMUHOKHCIIOT KaK
opranunveckue coenuHeHus. [ muiun. Peakuus | OupyHKIHOHATBHBIX aM(pOTEPHBIX
noJMKoHAeHcauuu. [lentuanas cBs3b. COCVHEHUM.

[lepBuuHasi, BTOpu4Hasi, TPETUYHAs CTPYKTYpPbl | Y CTaHaBIMBATh MEXKIIPEAMETHBIE CBSI3U XUMUU
6enkoB. KauecTBeHHbIE peakliny Ha OCJIKH. 1 OMOJIOTMH Ha OCHOBE PACKPBITHS
I'mpponus. [lenatypanus. buonorngyeckue OMOJIOrMYECKOH pOJIM U XMMUUYECKUX CBONCTB
(GyHKIIMN OEIKOB B OpraHu3Me. AMUHOKHCIIOT.
Jemoncmpayuu. Coiicta rnunuHa. L{BetHple | OnuceIBaTh CTPYKTYPBI M CBOICTBA OEJIKOB Kak
peakuuu OenKoB. OHMOIOJINMEPOB.
Jlabopamopnvie onvimol. JleHaTypaius OeKOB | YCTaHABIUBATH MEXIIPEIMETHBIE CBSI3U XUMUH
1 OMOJIOTMH Ha OCHOBE PACKPBITUSA
OMOJIOrMYECKOH pOJIM U XMMUUYECKUX CBONCTB
O€eJKOB.
[TpoBoaUTh, HAOIIOIATH U OTIUCHIBATH
XUMHYECKUN SKCIIEPUMEHT
48-49 I'eneTndeckas cBs3b MEXIY [ToHATHE O reHEeTHYECKOH CBSA3HM HA IPUMEPE YcTaHaBIMBaTh B3aMMOCBSI3b MEXK/y COCTaBOM,
KJIACCAMM OPraHUYECKUX B3aMMOIIEPEXOI0B MEXK Ty KIIACCAMHU CTPOEHHUEM U CBOMCTBAMU NPEACTABUTEICH
COCIMHEHU I YIJIEBOIOPOIOB, KACIOPOI- U a30TCOJEPIKAIIMX | KJIACCOB YIII€BOAOPOJOB, KHCIOPOI- U
coenuHeHni. Mmmroctpanusi reHeTHYeCKOu a30TCOIepKaINX cCoeMHEHN . ONUCHIBATh C
CBS3M HA IIPUMEPE OPraHUYECKUX COCNMHEHUN | IIOMOILBIO POJHOTO SI3bIKA U A3bIKa XUMUU
Pa3IUYHBIX KJIACCOB, COACPIKAIMX 1BA aTOMa | TCHETUYECKUE CBSA3H MEXy KilacCaMu
yriaepoaa YIJIEBOJIOPOIOB, KUCIOPOI- ¥ a30TCOAEPIKALINX
COeqUHEHNN
50 [IpakTrueckas padota Ne 1. N nenTudukaims opraHndecKux COeTMHECHUN [TpoBoMTh, HAOTIOAATH U ONTUCHIBATH
WnenTudukanus opraHMyecKux XUMHUYECKUN IKCIIEPUMEHT IS
COCIMHEHUN IOATBEP)KICHUS CTPOCHUS U CBOMCTB
pa3IMYHBIX OPraHUYECKUX COSAUHEHNN, a
TaKXe UX UISHTU(PHUKALUU C TOMOIIBIO
KayeCTBEHHBIX peakUui
51-52 [ToBTOpeHue n 06061IIeHE TectupoBaHnue, pelIeHUE 3a/1a4 ¥ YIPaXXHEHUH | BBINOIHATH TECTHI, pemars 3aJa4u U

10 TEMC

yIpaKHEHUs 110 TeMeE.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JIOCTH)KEHHI
B YCBOECHUU TEMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
C IJIAHUPYEMBIM PE3YIbTATOM




53

KonTtponsnas padota Ne2 «Kucnopon- 1 a30Tcoaepkaiiyue OpraHnaeckue COeIMHEHUS

o4 Yok - koppekuus

55—64 Tema 4. Opranndeckasi xumusi 1 06mectBo (10 4)

55-56 buorexnonorus Pa3Butue 6uorexnonoruu. Tpu HanpaBiaeHUs OOBACHATD, UTO TAKOE OMOTEXHOJIOT UL, TEHHAs
OMOTEXHOJIOIMH: TeHHas (WM FeHeTHYecKas) (WK TeHeTnYecKas) MHKEHEepHUs, KJIeTOYHast
UH)XEHepUsl; KJIETOYHAasl NHKEHEPUS,; MHXXEeHepus, OMoIornyeckas nHKeHepus,
Ouonorudeckast UHkeHepus. ['eHeTnuecku KJIOHUpOBaHHE, UMMOOUIN30BaHHbIE
MoauduurpoBanubie opranuzMel ('MO) u (bepMeHTHI.
TpaHcreHHas npoaykuusi. Kionuposanue. XapakTepu3oBaTh poJjib OMOTEXHOJIOTHH B
NMmob6unuzoBanHbie pepMEHTHI U X pEeIIeHNH POI0BOJILCTBEHHOM MPOOIEMBI U
MIPUMEHEHHE. COXPAaHEHUH 3/I0POBBS YEJIOBEKa
Jlemoncmpayuu. BuneopparMeHTsI U CITai b1
110 OMOTEXHOJOTUU U UMMOOUITN30BaHHBIM
bepmeHTam

57 [Tomumepsr Knaccuduxarus nomumepos. MckyccrBennsie | KnaccuduuupoBarh moauMepsl MO pa3IMuHbIM
HOJIMMEPBI: LEJUTYJIONL, AlleTaTHBIM MICIK, OCHOBAHHUSM.
BUCKO3a, LeodaH. Paznuuats UCKYCCTBEHHBIE HOJIUMEPBI,
Lemoncmpayuu. Komnekuus noJmmepos. KJIaccu(uIUpoBaTh WX U WIIOCTPUPOBAThH
Kounexnust CHHTETUYECKUX TIOJIMMEPOB U IpYIIbI OJUMEPOB IPUMEPAMHU.
U3JeNUil U3 HUX VYcraHaBIMBaTh CBSI3M  MEXJy CBOWCTBaAMHU

HOJMMEPOB U 00JIACTSIMU MX IPUMEHEHUS

58 CunTeTnyeckue noauMepsbl Crioco0bl MosTyyeHHsl TOJIMMEPOB: Paznuuats HOJIMMEPU3ALHIO u
HOJMMEPHU3aLMs U MOJTUKOHACHC CAIHSL. HOJIMKOH/ICHCALHIO.
Cunternyeckue kayuyku. Ilnactmaccsl: [IpuBoauTe,  mpUMEpPbl  3THX  CIIOCOOOB
HOJMCTUPOIL, TEPIOH, TOTUBUHUIXJIOPUL. HOJIy4EeHUs OJMMEPOB.
CuHTeTHYecKre BOJOKHA: KallpOH, HANJIOH, OnuceIBaTh CHUHTETUYECKUE Kay4dyKH,
KeBJap, JIaBCaH. IUIACTMAacChl M BOJIOKHA Ha OCHOBE CBSI3H
Lemoncmpayuu. Konnekuuss CHHTETUYECKHX | CBOMCTBA — IPUMEHEHHE
IIOJIMMEPOB: TUIACTMACC U BOJIOKOH U W3JENHU
U3 HUX

59 [IpakTuyeckas pabora Ne 2 PacniozHaBaHue niacTMacc ¥ BOJIOKOH [IpoBomuTh,  HAOMIOAATH W ONKCHIBATH

XUMHUYECKUN AKCIEPUMEHT L

I/IIIeHTI/I(I)I/IKaI_II/II/I miacrMacC M BOJIOKOH C




IMOMOIIBIO KAYECTBEHHBIX PEAKIUIA

60-62 IloBTOpeHue u 00001mIeHHE Kypca.

63 Hrorosasi KOHTpoJIbHAsA padoTa

64 Ypok - koppekuus

65—68 Pe3epBHOE Bpemsi

TemaTnueckoe miaHupoBanue kKypca 11 kiaacca 6a30B0ro ypoBHst
(2 4 B Henemo, Becero 68 4, n3 HUX 24 pe3epBHOE BpeMsl)
Honena XapakTeprucTHKa OCHOBHBIX BHJIOB
OKOBII)'I I Tema ypoxka OcHOBHOE coaiepKaHue ypoka NEeSITeTbHOCTH 00yJaromuxcs (Ha ypoBHE
P y4eOHBIX JIEHCTBUI)
1—21 Tema 1. Ctpoenue Bemects (21 )
1-3 OcCHOBHBIE CBEICHUS O CTPOCHUHU CrtpoeHue aToMa: SIpo U dJIEKTPOHHAs AprymMeHTHpOoBaTh CJI0KHOE CTPOCHHE aTOMa
aToMa o0onouka. M3otombel. XUMAYECKUN DIIEMEHT. KaK CUCTEMBI, COCTOSIIIEH U3 sSapa 1

Bbosbiioii anpoHHbId KoJU1aiaep. Y poBHU ANEKTPOHHOU 000JIOYKH.
CTpOEHUS BEIIECTBA. XapakTepu30BaTh YpOBHU CTPOEHHUS BEIIECTBA.
Jlemoncmpayuu. IlopTpeTsl OnuceIBaTh YCTPOUCTBO U paboTy bosbmioro
3. Pesepdopna, H. bopa. Buneodparments! u aJ]pOHHOTO KoJUIanaepa
cnaiapl «boabIIoil aApOHHBINA KOJUIAHIEP»,
«YPOBHH CTPOCHUS BEIIECTBA»

4-6 [lepuoauueckas cucrema DU3NYECKUI CMBICT HOMEPOB: JIEMEHTA, HaxoauTth B3aMOCBSI3U MEX Ty MTOJOKEHUEM

XUMHYECKUX 3JIEMEHTOB
. . Meneneesa u yuenue o
CTPOEHUHU aToMa

Nepro/1a, TpymIbl. BaJeHTHbIE SIEKTPOHBI.
OeKTpoHHask KOH(UTypalys aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
JJIEMEHTOB B IIEPUOJIaX U TPYIIAX.
ONEKTPOHHBIE CEMENCTBA XUMUYECKHUX
JJIEMEHTOB.

Jemoncmpayuu. Paznuanasie GopMsl
[leproauueckoi cHCTEMbl XUMHUYECKUX
anemeHnToB 1. . Menneneesa. Iloptper /1. U.

3JIEMEHTA B IEPUOANYECKON CUCTEME

J. 1. MenieneeBa U CTpPOCHUEM €T0 aTOMa.
CoCTaBJATH 3JIEKTPOHHBIE U AJIEKTPOHHO-
rpaduueckue Gopmysbl aTOMOB S-, p- U d-
3JIEMEHTOB.

OTHOCUTH XMMUYECKHUE IIEMEHTHI K TOMY WJIN
MHOMY 3JIEKTPOHHOMY CEMEICTBY




Menpeneesa.

JlabopamopHhvie onvimsi. MoaenupoBaHue
noctpoenus [lepuoanueckoi CUCTEMBI C
MOMOIIIBIO KAPTOUEK

7 dunocodckre 0CHOBBI OOIMIHOCTH [Ipeanoceinku oTkpeiTHs [leproauyeckoro [IpeactaBisTh pa3BUTHE HAYYHBIX TEOPUU TIO
[leproauueckoro 3akoHa U TEOpUU 3aKOHA M TEOPHH XUMUYECKOTO CTpoeHHs. Ponp | cimpany Ha OCHOBE TPEX (GOPMYITMPOBOK
XUMHUYECKOTO CTPOCHHS JUYHOCTH B UCTOPUHU XUMHH. POJb TpakTuku B [Tepuoanueckoro 3ak0Ha U OCHOBHBIX
CTAHOBJICHUU M PA3BUTUU XUMUYECKON TEOPUHU HaIpaBJICHUN Pa3BUTUSI TEOPUH CTPOCHUS
Jlemoncmpayuu. Tloptpertsr 1. 1. MenneneeBa n | (XMMHYECKOTO, JIEKTPOHHOTO U
A. M. bytneposa MPOCTPAHCTBEHHOTO).
XapakTepru30BaTh POJIb IPAKTUKH B
CTAHOBJICHUU U PA3BUTHU XUMUYECKON TEOPHUHU.
ApryMeHTHpOBATh YyBCTBO FOPJOCTH 3a
JIOCTHKEHHS OTEUECTBEHHOW XUMHH U BKJIA]T
POCCUHCKHMX YUCHBIX B MUPOBYIO HAYKY
8-9 HNonnas xumudeckas CBsI3b U KaTtronsl kak TpoIyKT BOCCTAHOBJICHHUS aTOMOB | XapaKTepH30BaTh HOHHYIO CBS3b KaK CBS3b
HMOHHbBIE KPUCTAJUIMYECKUE PEIICTKU | METaJNIOB. AHUOHBI KaK MPOAYKT OKHCIICHUS MeX 1y HOHaMH, 00pa3yIOUIUMUCS B pe3yibTare
aTOMOB HeMeTaJUIOB. MIoHHast XuMu4ecKast CBsI3b | OTJa4M WM MpUeMa 3JIEKTPOHOB aTOMaMU HIIH
U MOHHAs KpUCTaJUIMUecKas pemerka. FoHbl rpynmnaMu aToMOB.
IPOCTBIE U CIIOKHBIE. KnaccudumupoBats HOHBI IO pa3HBIM
Jlemoncmpayuu. Moienb KpUCTaNINYeCKOM OCHOBAHUSIM.
pemieTku xynopuaa Hatpus. O6pa3ipl MUHEpAIOB | YcTaHaBIMBATh 3aBUCUMOCTb MEXK1Y TUIIOM
C MOHHOW KPUCTAJUTMYECKOU PEHICTKOM: XUMHYECKOU CBSI3U, TUTIOM KPUCTAIIIMYECKOM
KaJbIUTa, TajiuTa peleTKH U (PU3NYEeCKUMHU CBOMCTBaAMHU
BEIIECTB
10-11 KoBanenTHas xumMmuueckas cBs3b. KoBanenTtHas HenossipHasi U MOJsIpHAs CBSI3U. OOBACHATH MHEPTHBIE CBOICTBA OJIATOPOTHBIX

ATOMHEBIE U MOJICKYJIAPHBIC
KpUCTAJIMUCCKUC peHléTKI/I

OneKTpooTpuLaTeNnbHOCTh. KpaTHOCTH
KOBAJICHTHOH CBsi3u. OOMEHHBIN U IOHOPHO-
aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUS
KOBAJICHTHBIX CBsA3el. [1osApHOCTE CBs3U U
MOJISIPHOCTB MOJIEKYJIbl. MOJIEKYIIApHBIE U
ATOMHBIE KPUCTAJNINYECKUE PEIICTKH.
Lemoncmpayuu. Monen KpucTajlIn4ecKux
PEMIETOK «CYXOTO JbJ1ay (WK HOJa), alIMa3a,
rpaduTa (M kBapua). MoJiesib MOJISIPHOTO

ra3oB 0COOEHHOCTSIMH CTPOCHHUS UX aToMa.
XapakTepu30BaTh KOBAJICHTHYIO CBSA3b KaK
CB$13b, BOSHUKAIOLIYIO 32 CUET 00pa30BaHUs
OOIIMX 3JEKTPOHHBIX Map MyTeM
NEepeKpbIBaHUS 3JIEKTPOHHBIX OpOUTaneil.
KnaccugunupoBaTb KOBaJI€HTHBIE CBSI3H IO
pa3HbIM OCHOBAHHUSM.

VYcraHaBnMBaTh 3aBUCUMOCTb MEX/y TUIIOM
XUMHUYECKOH CBSI3U, THIIOM KPUCTAJUIMYECKOU




00bEMa rasa

pemeTKH U GPU3NISCKUMU CBOMCTBAMU
BEILIECTB

12 Mertannnueckas XMMU4UecKas cBA3b | MeTalumueckne KpUCTAIUIMUECKUE PELLETKH. XapakTepu30BaTh METAIINYECKYIO CBSI3b KaK
Mertannnueckas XMMHUYECKasi CBSA3b: HOH-aTOMBl | CBSI3b MEXJly MIOH-aTOMaMU B MeTajljlax U
U JIEKTPOHHBIN ra3. ®u3nyeckue cBONCTBa CIUIaBaX MOCPEACTBOM 000OLIECTBICHHBIX
METAJIJIOB U UX IPUMEHEHHE Ha OCHOBE ATUX BaJICHTHBIX 3JIEKTPOHOB.
cBoMCTB. CIIaBbl UEPHBIE U LIBETHBIE. OOBACHATH EAUHYIO IPUPOTY XUMUYECKUX
Jlemoncmpayuu. Moaenu KpucTamsIn4ecKux cBs3eil.
PELIETOK METaJIOB. VYcTaHaBnuBaTh 3aBUCUMOCTb MEX/1y TUIIOM
Jlabopamopnwie onvimul. MoenupoBaHue XMUMHYECKOH CBSI3U, TUIIOM KPUCTAJUIMUECKON
METATINYECKON KPUCTAJUIMYECKON PEIIETKH pemeTku U GU3NYEeCKUMHU CBONCTBaMU
BEIIECTB
13 Bonoponnas xumudeckasi cBsizb Bonoponnas xumuyeckasi CBsi3b: XapaxkTepru3oBaTh BOJOPOHYIO CBSI3b KaK
MEXMOJIEKYIISIPHAS U BHYTPUMOJIEKYIISIpHAsL. 0COOBIN TUII XUMUYECKON CBS3H.
3HayeHne BOJAOPOJHON CBSI3U B IPUPOJIE U PaznuuaTe MEXMOJNEKYISIPHYIO U
YKU3HU YeJIOBEKa. BHYTPUMOJIEKYJISIPHYIO BOJIOPOJHBIE CBSA3H.
Jlemoncmpayuu. BuneodparMeHTsl U criaii bl VYcranaBauBaTh MEXIPEAMETHBIE CBSI3H C
«CTpyKTYypHI O€IKay. OuoJI0rHel Ha OCHOBE PACCMOTPEHHSI IPUPOIbI
Jlabopamopnvie onvimul. Jlenatypaius Oenka BOJIOPOJIHOM CBSI3U U €€ POJIM B OpraHU3alUN
KHMBOU MaTepuu
14-15 [Tonumepst [Tosnumepsl, UX TOTyYEHHE: PEAKIIUU XapakTepu30oBaTh MOJIUMEPHI KaKk
MOJIMMEPHU3ALMH U MOJMKOHACHCALIUH. BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS.
[Tnactmaccel. Bonokna. Heopranuueckue Pasznuyarh peakiuu noJMMepHusaiuu u
MOJIUMEPBI. MOJIMKOHICHCALIUH.
Jemoncmpayuu. Konnexuuu «Ilnactmaccoiy, OnuceiBaTh BayKHEHIINE MTPEICTABUTENN
«Bonoxnay. O6pa3ibl HEOPraHUYECKUX IJIACTMACC U BOJIOKOH M Ha3bIBaTh 00JIACTH HX
MOJIMMEPOB — BELIECTB AaTOMHON CTPYKTYPbI MPUMEHEHHUSL.
YcTaHaBnuBaTh €AMHCTBO OPraHUYECKON U
HEOPraHMYECKON XUMUU Ha PUMeEpe
HEOPraHUYECKUX MOJIUMEPOB
16-17 JlucriepcHble CUCTEMBI JlucriepcHble CUCTEMBI: AuciepcHas (asa u XapakTepru30BaTh Pa3IMYHbIE TUIIbI

nucriepcuoHHas cpena. Kimaccudukanms
JHCIIEPCHBIX CUCTEM IO arperaTHOMY

COCTOSIHMIO U T10 pa3Mepy YacTull (a3bl.
I'pyboucriepcHbIe CUCTEMBL: SMYJIbCHH,

JUCIIEPCHBIX CUCTEM Ha OCHOBE arperaTHoro
COCTOSIHUS AUCTIEPCHOM (ha3bl U
JIACTIEPCUOHHOM CpENBL.

PackpbIBaTh poJib pa3IM4HbBIX TUIIOB




CyCII€H3MH, a3p030Jiu. TOHKOqUCIIEpCHBIE
CUCTEMBI: 30111 U renu. CuHepe3uc u
KOAryJIsLusl.

Jlemoncmpayuu. OOpa3ibl pa3InIHbIX
JUCIIEPCHBIX CUCTEM: SMYJIbCUH, CYCIICH3H,
a’po30JieH, renen u 30i1er. Koarymsanus.
Cunepesuc.

Jlabopamopuvie onvimol. [lonydenne sMyabcun
pactutenbHoro Macia. [lonyuenue cycnensuun
«M3BECTKOBOTO MOJIOKa». [lonyuenne
KOJUIOM/IHOTO pacTBOpa KypuHOTo Oenka 1
UCCJIEJIOBAHHUE €r0 CBOICTB C MOMOIIBIO
JIA3epHOM yKa3Ku

III/ICHCpCHbIX CUCTCM B X KU3HU HpHpOIIBI nu
oOmecTna.

[TpoBoaMTH, HAOTIOJATH U OTTUCHIBATH
XI/IMI/ILIGCKI/II;'I BKCHepI/IMCHT

18-19 O0600611eH1e 3HaHUH 110 TeMe TectupoBaHnue, penieHne 3a1a4d 1 ynpax HeHUH BbInoJIHATE TECThI, pemaTh 3a1a4 U
10 TeMe YIpaXHEHUS TI0 TEME.
[TpoBOANTH OTIEHKY COOCTBEHHBIX JIOCTHKCHHUM
B YCBOEHUU TEMBI.
KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
C IUJIAHUPYEMBIM PE3YIbTATOM
20 KonTtponsHas padora Nel
21 Yok - KoppeKius
22- 40 Tema 2. Xumuyeckue peakuuu (19 u)
22-23 Kaccudukanus XuMuueckux Peakiuu 6e3 usMeHeHus cocTaBa BEIIECTB: KnaccudumupoBaTh XuMHUUYECKHE PEAKIIUH T10

peakiuu

AITOTPONM3AIMH U n3oMepu3auu. [IpuauHel
anmnotponuu. Knaccudukanus peakuuii mno
YHCIIy U COCTaBY PEareéHTOB U MPOIYKTOB U 110
terioBomy sddekry. Tepmoxumuyeckue
yYpaBHEHUS PEaKIuil.

Jlemoncmpayuu. IK30- U SHAOTEPMUUYECKHE
peakuuu. TenaoBbie ABICHUS ITPU PACTBOPEHUH
CEPHOM KUCIOTH 1 aMMUAYHOU CEJTUTPBI.
Jlabopamopnule onvimul. [IpoBeieHne peakuui,
MIYLUIMX JI0 KOHLA, o npaBuiy beprose

Pa3InYHBIM OCHOBAHUSIM.
Xapaktepru3oBaTh TEII0BOH A PexT
XAMUYECKUX PEaKIMii U Ha €r0 OCHOBE
pas3nyaTth 3K30- ¥ SHIOTEPMUUYCCKHE PEAKIIUH.
OTtpaxkaTh TemIoBoM 3(h(HEeKT XUMHUECKUX
peaxiuii Ha MICbME C TIOMOIIIBIO
TEPMOXUMHUYECKHUX ypaBHEHUH.

[TpoBOaUTH pacueThl HA OCHOBE
TEPMOXHUMHUUYECKUX yPaBHEHUI.

[TpoBouTH, HAOTIOAATH M ONIUCHIBATH




XUMUYECKUN SKCIIEPUMEHT

24-26 CKOpOCTh XMMHUECKUX peaKLuit CKOpOCTh XMMHUYECKON peakiiuy U (pakTopsl e€¢ | XapaKTepu30BaTh CKOPOCTh XMMUYECKON
3aBUCUMOCTU: IpUPOJia pearupyroumx BeUecTB, | peakuu 1 (pakTopbl 3aBUCUMOCTU CKOPOCTH
IUIONIA/Ib UX COIPUKOCHOBEHUS, TEMIIEPATYpa, XUMHUYECKON PEaKLMK OT MPUPOIbI
KOHLEHTpaLus U HaJIM4ne KaTainu3aTropa. pearupyroiux BelecTB, UX KOHIEHTPaLuy,
Karanuz. ®epmenTsl. UHrHOUTOPBI. TeMIIepaTypsl, ILIOIMIAAN COIIPUKOCHOBEHUS
Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH BELIECTB.
peakiuu OT MPUPO/IbI BEIIECTB HA IpUMEpe [TpoBouTH, HAOMIOJATH U ONTUCHIBATH
B3aMMO/JICHCTBUS paCTBOPOB Pa3IMYHBIX KUCIOT | XUMHUYECKUHN SKCIIEPUMEHT C TOMOIIbIO
OJ/INHAKOBOM KOHIIEHTPAIMH C OJJUHAKOBBIMU POJIHOTO SI3bIKA U S3bIKA XUMUH.
KycOukaMu (TpaHy/laMH) IMHKA U OJIMHAKOBBIX | XapaKTepU30BaTh KaTaJIU3aTOPbI U KaTaJIu3 KaKk
KYCOUYKOB pa3HbIX METAJUIOB (MarHus, IIUHKa, CIOCO0BI YpaBIEHUSI CKOPOCTHIO XUMUYECKOM
JKeJes3a) ¢ paCTBOPOM COJISTHOM KUCIIOTBI. peaxIum.
B3aumonelicTBue pacTBOpOB CEpHOM KUCIOTHI ¢ | Y CTaHABIMBATh Ha OCHOBE MEKITPEIMETHBIX
pacTBoOpaMu THOCYIb(aTa HATPHS PA3TUIHON CBsI3el ¢ Omostorueit ooiee, 0cOOCHHOE U
KOHIIEHTPALlMU U TeMIieparypsl. Mojemnb eIMHUYHOE /Ui (PepMEHTOB Kak
KUTIALIEro ciost. Paznoxenue nepokcuaa OMOJIOTMYECKUX KaTaJIlu3aTOPOB.
BOJIOPO/Jia C TIOMOIIIbIO HEOPTaHUUECKUX PackpriBaTh posb pepMEHTOB B OpraHu3aluu
KaTaqnu3aTopoB (COJIeH JKeme3a, HoIuaa KaJlusl) U | )KMU3HU Ha 3eMie, a TAaKXKe B TTUIICBOM 1
IPUPOIHBIX 0OBEKTOB, COACPIKAIINX KaTanazy MEIUIIMHCKOM MPOMBIIIIEHHOCTH
(cwIpoe msico, kapTodens).
Jlabopamophvie onvimul. PaznoxxeHue
MEepOKCH]Ia BOJOPO/Ia C TOMOIIBIO TUOKCH 1A
Maprasia

27-28 OO6paTuMOCTh XUMUYECKHX peakiuil. | OOpaTuMbIe peakinu. XMMHYECKOe paBHOBECHE | XapaKTepU30BaTh COCTOSHUS XUMHUECKOTO

XHUMHUYECKOE PaBHOBCCHC U CII0COOBI
€ro CMCIICHUA

U CII0coObI ero cMmemienusa. Ooras
XapaKTePUCTHKA PEeaKIMKA CHHTE3a aMMHUaKa 1
YCJIOBHSI CMEIIICHHS PAaBHOBECHS
MPOM3BOJICTBEHHOTO Tpoliecca BIIPABO.
Jlemoncmpayuu. CMenieHre paBHOBECHS B
cucreme Fe3* + 3NCS™ «» Fe(NCS)3

paBHOBECHS U CLIOCOOBI €r0 CMEIIECHUS.
IIpenckas3blBaTh HaIIpaBICHUE CMEILICHHUS
XUMHUYECKOTO PABHOBECHUS IIPU U3MEHEHUU
YCIIOBHI MPOBEICHUS 00OpAaTUMOM XUMUYECKOMH
peakuuu.

ApryMeHTHpOBaTh BHIOOP ONTUMAIbHBIX
YCIJIOBUM ITPOBEACHUS TEXHOJIOTUYECKOTO
nporecca.

HaG:ronath 1 OnMChIBaTh AEMOHCTPALIMOHHBIH




XUMUYECKUN SKCIIEPUMEHT

29-30 I'uaponus I'unponus HeoOpaTumelii 1 0OpaTumblii. Tpu XapakTepu30BaTh I'UAPOIIN3 KaKk 0OMEHHOE
cirydasi TupoJinsa coneil. Pons rugponusa B B3aUMOJICHICTBUE BELIECTB C BOJION.
obmeHe BeniecTs. Posb rugponuza B 3anuchIBaTh YpaBHEHUSI PEAKIIUI T'HIpOIn3a
SHEPreTH4ecKoM OOMEHeE. pa3IMYHBIX COJIEH.
Lemoncmpayuu. I'unposins cosiel pa3JInaHOro Paznuuate ruposin3 o KaTUOHY M aHHOHY.
tuna. BugeodparMeHTsI U CITai bl [Ipencka3piBaTh PEAKIMIO CPEIbI BOHBIX
«buonoruyeckas posib rUAPOIN3AY. pacTBOpOB coJiei, 00pa30BaHHBIX CUIILHBIM
Jlabopamopuvie onvimoi. UctibiTanne OCHOBaHHUEM U C1a00¥ KUCIOTOM, CI1abbIM
MHAMKATOpPaMU CpeJibl PaCTBOPOB COJIEH OCHOBAHHEM U CUJILHOW KHUCIIOTOM.
pa3IUYHBIX TUIIOB PackpriBaTh posib 00paTHMOTro rMApOJIN3a
OpPraHUYECKUX COEIMHEHUH KaK OCHOBBI
0oOMEeHa BEIEeCTB B JKUBBIX OpraHu3Max u
obparumoro ruapoaniza ATD kak 0CHOBBI
YHEPTEeTUYECKOTO 0OMEHA B KUBBIX
OpraHu3Max.
[TpoBoauTH, HAOIIOAATH U OTIUCHIBATH
XUMHUYECKAN IKCIIEPUMEHT € IOMOLIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUU
31-33 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE | OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH. XapakTepru30BaTh OKUCIUTEIBHO-
peakuuu Crenensb okucnenus. OKUCIUTENb U BOCCTAHOBUTEJIbHBIE PEAKIIUU KaK MPOLECCHI C
BOCCTaHOBUTENb. OKUCIIEHNE U M3MEHEHUEM CTEIIEHEN OKUCIICHUS AIEMEHTOB
BOCCTaHOBJICHHE. DJIEKTPOHHBIN OanaHc BEILIECTB, YYACTBYIOIINX B PEAKIUU.
Jlemoncmpayuu. Ilpocreiiime OKUCIUTEIbHO- CocraBinars ypaBueHuss OBP ¢ nomonisro
BOCCTaHOBUTEJIbHbBIC PEAKIIMH: B3aUMOJICHICTBUE | METO/1a IIEKTPOHHOTO OanaHca.
LMHKA C COJISTHOM KUCJIOTOM U JKeJe3a C [TpoBouTH, HAOMIOJATH U OMTUCHIBATH
cynbatom meau(Il). XUMHUYECKUI HKCIIEPUMEHT C TIOMOLIBIO
Jlabopamopnvie onvimul. Bzaumoaeiictaue POJHOTIO SI3bIKA U SI3bIKA XUMUU
pactBopa cynbdara meau(Il) c xemnezom u
TUAPOKCUIOM HaTpus
34-35 DNEKTPOIN3 PACIIaBOB U DNEKTPOIN3 PACTBOPOB U PACILIABOB XapakTepHu30BaTh IEKTPOIN3 KaK

pactBopoB. IIpakTnueckoe
MIPUMEHEHHE IIEKTPOIIN3A

3EKTPOJIUTOB. [IpakTUecKoe IpUMEHEHNE
JJIEKTPOJIn3a. ['aapBaHOIIIACTHKA.
I'anpBanocterus. Pagpunuposanue.

OKHCIUTEIRHO-BOCCTAaHOBUTEIbHBIMN mnmpounecc.
HpeIICKaSBIBaTB KaTOJHBIC U aHOAHBIC
IMMPONCCChI U OTPAXKATH UX HA IMUCBMC IUIA




Jlemoncmpayuu. Moaenb 31eKTpou3epa.
Mopnenb 31eKTpOIN3HOM BaHHbI AJIS OJTYUYEHUS
anmoMuHMs. OOpas1ibl MPOMBIIUIEHHBIX U3AETUH,
M3TOTOBJIEHHBIX Ha OCHOBE I'aJIbBAHOIIACTUKU U
raJlbBaHOCTETUU

pacIuiaBoB ¥ BOJHBIX paCTBOPOB
AJIEKTPOJIUTOB.

PackppIBaTh NpakTHYECKOE 3HAUECHUE
AIIEKTPOJIN3A

36 [IpakTuyeckas padorta Ne 1. Pemrenne skcriepuMeHTANBHBIX 3a/1a4 110 TEME [TmanupoBaTh, MPOBOIUTH HAOIIOAATH U
Pemenue sxcniepuMeHTaNbHBIX 33/1a9 | «XUMHYECKas PEAKLUI» OTMCBHIBATh XUMHUECKH I SKCTIEPUMEHT C
10 TeMe «XUMUYECKask PEaKIIHs» COOJIIOICHUEM TTPABUII TEXHUKH 0€30MMaCHOCTH
37-38 [ToBTOpenue n 0600IICHNE TectupoBanue, pemieHue 3a1a4d 1 ynpax HeHUH BBIOTHATE TECTHI, pemaTh 3aJa9u 1
W3y4YEHHOTO 1o TemMe YOPaKHEHHS TIO TEME.
[TpoBOAUTH OTIEHKY COOCTBEHHBIX JIOCTHKECHUM
B YCBOCHUU TEMBHI.
KoppektupoBaTh cBOM 3HaHUS B COOTBETCTBUH
C TUTAHUPYEMBIM PE3yIbTaTOM
39 KonTpoasHas padota Ne 2 «CTpoeHue BemecTBa. XUMUYECKas peaKInsDy
40 Yok - KoppeKius
41—58 Tema 3. BemmecTBa u ux cBoiicTna (18 u)
41-42 Merasuisl OO6mue ¢puznuecKre CBOMCTBA METAIIOB. O0001mares 3HaHUs U IejIaTh BHIBOILI O
Knaccudukaius MeTamioB B TEXHUKE U XUMUHU. | 3aKOHOMEPHOCTSX IOJIOKEHUS U U3MEHEHUN
OO01re XuMHUYECKHE CBOMCTBA METAILIOB. CBOMCTB METAJUIOB B IEPUOAAX U IPyIIax
VYcnoBust B3aUMOJICHCTBUS METAJIOB C [lepuouueckoit CUCTEMBI.
pacTBOpaMu KUCIIOT U cojieil. MeTaiioTepmust. XapaxkTepu3oBaTh 0011e XUMUYECKUE
Jemoncmpayuu. Konnekuusi MeTaios. CBOMCTBa METAJUIOB KaK BOCCTAHOBUTEJICH Ha
B3aumoselicTBue KOHIICHTPUPOBAHHOW a30THOW | OCHOBE CTPOEHUS X ATOMOB U TIOJIOKEHUS
KUCJIOTHI ¢ Me/Ibl0. BembIlika TEpMUTHON CMECH. | METAJIJIOB B 3JIEKTPOXUMHUYECKOM DSy
[Toptpet HAIPSDKEHUS.
H. H. bekeroBa HabmronaTh 1 onuchIBaTh XUMUYECKHIA
HKCIIEPUMEHT C IIOMOUIBIO POJTHOTO SI3bIKA U
S3bIKa XUMUU
43-44 Hewmerannsl. bnaropoanslie rassl Hewmerannel kak okucnurenu. Hemeranisl, kak XapakTepu3oBaTh 001[1e XUMUYECKUE

BOCCTAaHOBUTENH. P QJICKTPOOTPHUIATCIBHOCTH.

I/IHepTHBIe nu Ojar OPOJHBIC I'a3blI.

CBOIMCTBA HEMETAJIJIOB KaK OKHCIUTEICH 1
BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS UX




Jlemoncmpayuu. Koniekunss HEMETAJIOB.
Bcenbiika uépHoro nopoxa. BeitecHenue
rajioreHoB U3 UX PaCTBOPOB APYTUMHU
rajoreHaMu

ATOMOB U TOJIOKEHUSI HEMETAIIIOB B Py
AJIEKTPOOTPULIATEILHOCTH.

HaGmrogaTh 1 onuchIBaTh XUMHUYECKHI
HKCIIEPUMEHT C IIOMOIMIBIO POJTHOTO S3bIKA U
SI3BIKA XUMUU

45-47 Kucnoter Heoprannueckue u Kucnots! ¢ Touku 3peHust aTOMHO- XapakTepru30BaTh OpraHUYECKUE U
OpraHHyecKue MOJIEKYJIApHOTO yueHus. Kuciorsl ¢ Touku HEOpPraHUYEeCKre KHUCIOThI B CBETE TEOPUU
3pEHUS TEOPUU IIEKTPOTUTUYECKOMN ANEKTPOJIUTAYECKON AUCCOIUALINU U
auccounanuu. KucnoTsl ¢ TOUKU 3peHUs IIPOTOHHOMN TEOPHH.
MPOTOHHOU Teopuu. OOIIMEe XUMUYECKHE KnaccudumupoBats oprannueckue u
cBoiicTBa kucnoT. Kiaccugukanus KUcior. HEOpPraHUYeCKUe KUCIIOTHI 110 Pa3InYHbIM
Jlemoncmpayuu. Konnexuus opraHn4eckux 1 OCHOBAHUSIM.
HEOPraHMYECKUX KHUCIIOT. Paznuuate obmiee, 0coOOEHHOE M €TUHUYHOE B
Jlabopamopnvie onvimui. iccnenoBanue CBOMCTBAaX a30THOM, KOHIEHTPUPOBAHHON
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW H CEpPHOU ¥ MYPAaBBUHOM KHCIIOT.
YKCYCHOM KHCIIOT KareJabHbIM METOJO0M IPU UX [TpoBouTH, HAOMIOJATH U ONTUCHIBATH
pasz0aBiieHHH BOJIOM XUMHYECKUN SKCIEPUMEHT C MOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMHHU
48-49 OcHOBaHMSI HEOPTAHUYECKUE U OcHOBaHMsI C TOYKH 3PEHUS aTOMHO- XapakTepru30BaTh HEOPraHUIECKUE OCHOBAHMSI
OpraHuyecKue MOJIEKYJIApHOTO yueHusi. OCHOBaHUS C TOUKU B CBETE TEOPHUH ANEKTPOIUTUUECKOU
3peHUsl TEOPUH IEKTPOTUTUUECKOMN JUCCOLIUALINY.
muccouranuu. OCHOBaHUS C TOYKU 3PEHUS Pasnuyats ob1ee, 0cOOEHHOE U €IMHUYHOE B
IpOTOHHOM Teopuu. OOIIKNe XUMUYECKUE CBOMCTBaX 'MJIPOKCHIOB U OECKUCIOPOIHBIX
cBolicTBa ocHoBaHWM. Kiaccuduxkarus OCHOBaHMH.
OCHOBaHUH. XapakTepu3oBaTh UX B CBETE IPOTOHHOM
Jlemoncmpayuu. Konnexuus menoveil 1 aMuHOB. | TEOPHH.
B3aumoselicTBue napoB KOHIICHTPUPOBAHHBIX [TpoBoaUTH, HAOMIOJATH U OMTUCHIBATH
pPacTBOPOB COJISTHON KUCJIOTHI U aMMHUaKa («IbIM | XUMHUYECKUI SKCIIEPUMEHT C TIOMOIIBIO
0e3 orusy). [lonydyenue aMMuaka u U3y4eHue POJIHOTO SI3bIKA U S3bIKA XUMHH
€ro CBOMCTB.
Jlabopamopnuie onvimul. Iloayuenue
HEPAaCTBOPUMOTIO THJIPOKCHJIA U €TO
B3aMMOJICVCTBUE C KUCITOTOMN
50-51 AmdoTepHble COeTUHEHUS AmdoTepHble OKCHJIBI U THIPOKCHUIBI. XapakTepru3oBaTh OpraHMYECKUe U

HCOPraHNM4YCCKUC U OPraHNYICCKHUC

[Tosryyenue u cBoiicTBa aM(pOTEPHBIX

HCOPraHN4CCKUC aM(bOTCpHBIC COCIMHCHUA KaK




HEOPraHUYECKUX COEANHEHNNH. AMMHOKHUCIIOTHI
— am(OoTepHbIe OPraHNYEeCKUEe COCAMHEHUS.
[lenTuap! u nentuHas CBA3b.

Jemoncmpayuu. Ilonydenne amporepHOro
TUAPOKCUAA U U3YYEHHUE €T0 CBOMCTB.
Jlabopamopuvie onvimul. [lonydenue
amM(pOTEpPHOTO THAPOKCHU/IA IPH HEJTOCTATKE U
U30BITKE MIEI0YH

BEIIIECTBA C JIBOMCTBEHHOW (PyHKIUEH
KHCJIOTHO-OCHOBHEIX CBOMCTB.
AprymMeHTHpOBaTh CBOMCTBA AaMUHOKHCIIOT KaKk
aM(OTEepHBIX OPraHUYECKUX COCAMHECHUH.
PaCKpI)IBaTB Ha OCHOBC MCXKIIPEAMCTHBIX
cBA3€i ¢ Onosoruen pojab aMUHOKHUCIIOT B
OpraHusanuvu )XU3HU

52-53 Comnu Knaccugukanus coneit. JKectkocts BobI U XapakTepu3oBaTh COJIM OPraHUYECKUX U
criocoObI e¢ yctpaneHus. [lepexoq kapboHaTta B | HEOPraHMYECKUX KUCIIOT B CBETE TEOPUU
rupokapOoHat u 06paTHO. OOLIME XMMUYECKHE | AIEKTPOJIUTUYECKOM JUCCOLUAIUN.

CBOMCTBA COJIEH. KnaccuduuupoBats coam 1o pa3inyHbIM
Jlemoncmpayuu. IlonydeHne »ECTKOU BOIBI U OCHOBaHUSIM.
YCTpaHEHHE €€ KECTKOCTH. Paznuuate obmiee, 0coOOEHHOE M €TUHUYHOE B
JlabopamopHvie onvimul. Y CTpaHEHUE CBOMCTBAX CPEAHUX U KHUCIBIX COJICH.
JKECTKOCTH BOJIBI OmnuceIBaTh KECTKOCTH BOIBI 1 CIIOCOOEI €€
yCTpaHEeHHUsI.
[TpoBoauTH, HAOMIOJATH U ONTUCHIBATH
XUMHYECKUN SKCIIEPUMEHT C MTOMOIIBIO
POJIHOTO SI3bIKA U S3bIKA XUMHHU
54 [IpakTuueckas pabora No 2. Pemenue sxcriepMeHTaIbHBIX 33a4 110 TEME: [1nanupoBaTh, MPOBOIUTH, HAOIIOIATH U
Perienune sxcniepuMeHTaNbHBIX 33124 | «BemecTBa u X CBOMCTBa» OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT C
o teme «BemecTBa u UX CBOCTBa» coOI0IcHrEeM TPABUIT TEXHUKH 0€30T1aCHOCTH

55-56 [ToBTOpeHue u 00001IEHIE TEMBI TectupoBanue, peuieHue 3a1a4 1 ynpax HeHHH BBITIOJIHATE TECTHI, pemiaTh 3a1a4u U
o TeMe yIpaxXxHEHHS 0 TEME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX JJOCTHUKCHHIM
B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HAaHUSI B COOTBETCTBUU
C MJIAHUPYEMBIM PE3yIbTaTOM

57 KonTtponpHast pabota Ne 3 «BerectBa 1 ux cBoicTBa»

58 VYPok - koppekuus




59—66

Tema 4. Xumusi u coBpeMeHHOe 061ecTBO (8 u)

59-60 XuMHYecKasi TEXHOJIOTUS [IpousBocTBO aMMHaKa U METaHOJIA. XapakTepru30BaTh XMMUYECKYIO TEXHOJIOTHUIO
XUMHYECKHUE MPOIIECCHI, JIe)KAILUE B OCHOBE KaK [IPOU3BOIUTENbHYIO CHILY OOIIECTBA.
IIPOM3BOJICTBA aMMHAKa U METaHOJIA. OnuceiBaTh XMMHYECKHE IIPOLIECCHI, JIeXKAILHE
XapaxkTepucTuka 3TUX npoiecco. Oduue B OCHOBE IIPOM3BO/ICTBA aMMHUaKa U METaHOJIa,
HAy4YHBIC TPUHIIAITEI XUMUYIECKOTO C TIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUHU.
IIPOU3BO/ICTBA. VYcTaHnaBnuBaTh aHaJIOTUU MEXKIY IBYMS
Jlemoncmpayuu. Moaeinb TpOMBIIIUIEHHON MPOU3BOJCTBAMM.
YCTaHOBKH IOJIy4YEHUSI CEPHOI KUCIIOTHI. ®opMyrpoBaTh 00IIME HAYIHBIE TPHHIIATIEI
Moienb KOJIOHHBI CHHTE3a aMMHUaKa XMUMHYECKOTO TPOU3BOJICTBA

61-62 XuMHYeckasi TpaMOTHOCTb Kak MapkupoBKa yImakOBOUHBIX MaTepUasoB, AprymMeHTupoBaTh HEOOXOAUMOCTh

KOMITOHEHT 00111eH KyIbTYphl JJIEKTPOHUKHU U OBITOBON TEXHUKH, XUMHYECKON I'PaMOTHOCTH KaK KOMIIOHEHTA
YeloBeKa 9KOJIOTUYHOTO TOBapa, MPOJAYKTOB MUTaHMUS, 0OIEKYIbTYPHOU KOMIIETEHTHOCTH Y€JIOBEKa.

ATUKETOK IO YXOJy 33 OACKI0M. YMeTh nmoaydaTh He0OX0UMYI0 HH(POPMAITHIO
Jlemoncmpayuu. BuneodparMeHThl v CIaliibl 0 | C MAPKUPOBOK HA YIAKOBKaX pa3iMYHbIX
CTETEeHH FKOJIOTMYECKON YUCTOTHI TOBapA. MIPOMBIIIJIEHHBIX U MTPOJIOBOJIBCTBEHHBIX
Jlabopamophvie onvimul. I3ydeHne MapKUpOBOK | TOBApOB
Pa3IUYHBIX BUJIOB MPOMBIIUIEHHBIX U
POJIOBOJILCTBEHHBIX TOBAPOB

63-65 IToBTOpEeHUe U 00001IeHHE KypCA.

66 HTorosasi KOHTpoJIbHAs padoTa

67-68 Pe3epBHOE Bpems
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