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1.IInanupyemble pe3yabTaThbl OCBOCHHA Y4eOHOro npeamera « Xumus». 11 kiaace

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS MPOIPaMMBbI CPEIHEr0 00IIero 0Opa3oBaHus 10 XMMUU B
11 xiacce OTpa)xar0T TOTOBHOCTh 00YUYAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM MTO3UTHBHBIX
[IECHHOCTHBIX OPHEHTAIMH U pacIIMPEHUE ONbITA EATEILHOCTH Ha €€ OCHOBE U B IPOIIECCE
peanu3aii OCHOBHBIX HAIPABJICHUI BOCITUTATEILHOM S TEIHbHOCTH.

1) 'paxxnaHckoe BOCIIUTAHUE:

— TOTOBHOCTh K BBIMIOJIHCHUIO OOSI3aHHOCTEH TpaKJIaHWHA W pPEAM3alldd €ro Ipas,
yBa)KE€HHE MPaB, CBOOO] M 3aKOHHBIX HHTEPECOB JAPYTUX JIO/CH;

— Ppa3BUTHUE B JIETCKOW CpeJie OTBETCTBEHHOCTH, MPUHIIUIIOB KOJUIEKTUBU3MA M COIIMATIHLHOMN
COJIMJIAPHOCTH;

3) /lyxoBHO-HPaBCTBEHHOE BOCIIUTAHHUE!

— pa3BUTHE Y JIETeH HPABCTBEHHBIX YyBCTB (YECTH, JI0JITa, CIIPABEUIMBOCTH, MUJIOCEPIUS U
TIPYKETIOOu);

— (QopMupoBaHHE BBIPAKEHHOW B TOBEJICHUM HPABCTBEHHOM MO3ULUH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEILHOMY BRIOOPY 100pa;

5) ®usuuyeckoe BocnUTaHHE, (POPMUPOBAHHUS KYJIbTYPbI 310POBbSI M 3MOLHOHAILHOIO
Os1aromosyqusi:

— OCO3HaHHUE IICHHOCTH JKU3HHU;

— OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/IOPOBBIO M YCTAaHOBKA Ha 3JI0POBBIN 00pa3 KU3HU
(3mOpoBOE MHUTaHHUE, COOJIIOJCHUE TUTHEHUYECKUX IMPaBUJ, COATaHCUPOBAHHBIN PEKUM
3aHATUH U OTIBIXA, peryispHas Gpusnyeckasi akTHBHOCTB);

— copMHUPOBaHHOCTH HaBbIKA pedICKCHH, IPU3HAHUE CBOETO MPaBa HAa OIUIMOKY U TAKOTO
e TMpaBa JPyroro 4eroBeKa.

6) Tpy1oBoe BOCIIUTAHHUE!

— BOCHHUTaHHUE YBOKCHUS K TPYIY U JIIOJSM TPy, TPYIOBBIM JTOCTHKCHUSM;

— pa3BUTHE HABBIKOB COBMECTHOH PabOTHI, yMEHUSI pabOTaTh CAaMOCTOSATEIBHO, MOOUIIH3YS
HEO0XO0IMMBIE PECYPCHI, MPABIIIFHO OLIEHUBAS CMBICI U TTOCIIEICTBHSI CBOMX JCHCTBHIA;

— cozelcTBHEe NPOPECCHOHATBHOMY CAMOOIPECIICHUI0, NPUOOLIEHNs K COLMAIbHO
3HaYMMOMH JIeATEbHOCTH JUIl OCMBICICHHOTO BBIOOpA Ipodeccun

— YCTaHOBKa Ha aKTHBHOE y4yacTHE B PEUICHWM MPAKTHYECKHX 3a7ad (B paMKax CEMbH,
Opranm3anuu, TOpONa, Kpas) TEXHOJOTHYECKOH U COIMAaIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh MHUITMHPOBATh, IJIAHUPOBATH M CAMOCTOATEIHHO BBIMIOIHATH TAKOTO POja
NesITeTbHOCTb;

— UHTEepec K MPaKTUYECKOMY H3Yy4eHHIO Mpodeccuil W Tpyaa pa3iudHOTO pojia, B TOM
YHCiIe HA OCHOBE IMPUMEHEHUS U3y4aeMoro MpeIMeTHOI0 3HaHUS;

— OCO3HAaHWE BAKHOCTH OOyYEHUS Ha TPOTSDKEHHH BCEH JKU3HU JUIS  YCIICIIHOM
npodeCCHOHATLHOMN NEATETFHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHUH IS 9TOTO;

— TOTOBHOCTH aJJallTUPOBAThCS B MPO(ECCUOHATILHOMN Cpejie;

— YBaXKEHHUE K TPYIY U pe3yJbTaTaM TPYIOBOM JEATEIEHOCTH;

— OCO3HAaHHBIA BHIOOp M TIOCTPOCHWE WHIUBUAYaTbHOH TpPaeKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YY€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEHA.

7) 9K0JIOTHYECKOE BOCIIHTAHHE!

— OpHeHTalHs Ha TPUMEHEHHWE 3HaHWI W3 COIMAIBHBIX W €CTECTBEHHBIX HAyK JUIs
pelIeHns 3a/1a4 B 00J1aCTH OKPYKAIOMIeH Cpe/Ibl, TUIAHUPOBAHHS MTOCTYIKOB U OIIEHKH UX
BO3MOXHBIX MTOCTIEJICTBUH I OKpY>KalOIIel Cpebl;

— TIOBBIIICHWE YPOBHS DKOJOTHYECKOW KYIbTYpBI, OCO3HAaHHE TJO0AILHOTO XapakTepa
9KOJIOTUIECKUX MPOOJIEM H TTyTeH UX pelIeHUs;

— aKTHBHOE HENpPUSATHE NEHCTBUM, MIPUHOCSIIUX BPeJl OKpYXKarollei cpee;

— OCO3HaHHE CBOEH pONM Kak TpakJaHWHA U TOTPeOUTENs] B YCIOBHSIX B3aMMOCBS3H
MIPUPOJHOM, TEXHOJIOTMYECKOW U COLMAIBHOM Cpef;




pa3sBUTHE HKOJOTHMUECKOW KYJIbTYpHI, OCPEXKHOr0 OTHOIICHUS K PpOJHOU 3eMie,
IpUpOAHBIM OorarcTBaM Poccun n mupa;

BOCIIMTAHUE UYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOAHBIX PECYPCOB, YMEHUN U
HABBIKOB Pa3yMHOI'O IPUPOOIOJIBb30BAHMS, HETEPIMMOIO OTHOILEHUS K JEHCTBUSM,
IIPUHOCSALIMM BpeJl 9KOJIOTHH;

TFOTOBHOCTb K YYaCTHUIO B IIPAKTUYECKON AESITEIbHOCTH IKOJIOTMYECKOM HAIIPaBIEHHOCTH.

8) IleHHOCTH HAYYHOTO MO3HAHMS

OpUEHTAIMs B JEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpEJCTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJbI U OOIIECTBA, B3aUMOCBA3AX
YeJI0BEKa C IPUPOJIHON U COUUAIBHOM CPEoN;

OBJIaJICHUE SI3BIKOBON U YUTATENILCKON KYJIBbTYPOI KaKk CPeICTBOM IMO3HAHUS MUDA;
COJICHCTBHUE IMOBBIIICHUIO MPUBIEKATEIHHOCTH HAYKH JUIS MOJPACTAOLIETO MOKOJICHHUS,
MOJJEP)KKY HAYYHO-TEXHUYECKOTO0 TBOPUECTBA JIETEH;

OBJIaICHUC OCHOBHBIMH HAaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, YCTAaHOBKa Ha
OCMBICJICHHE OIbITa, HAOIIOJACHHI, TIOCTYIIKOB U CTPEMIIEHHE COBEPILEHCTBOBAThH MYTH
JOCTMIKCHUS MHAMBUAYAJIbHOTO U KOJUICKTUBHOTI'O 6HaFOHOHy‘~II/IfL

MeTanpeaMeTHbIMH Pe3VJAbTATAMHU HU3YyUCHUA IpeAMETa «buonorus» B 10 xnacce sBasgeTCS

(dopmupoBaHUEe YHUBEPCAIBHBIX y4eOHBIX neiictBuii (Y'Y ).

PerynstusHbie YY ]|

CaMOCTOSATEIILHO OTNPEICIIATh LIEJTH, 33]1aBaTh MapaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOYKHO
OTPENICINTh, YTO 1IeJIb TOCTUTHYTA;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON AEATEIHLHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BBIOMpATh MYyTh JOCTHXKEHHUS LIENd, IUIAaHUPOBAaTh pEIICHHE IIOCTaBJICHHBIX 3ajad,
OINITUMU3HPYA MAaTCPUAJIbHBIC 1 HEMATCPHUAJIbHBIC 3aTPATHI;

OpraHu30BBIBaTH J(PPEKTUBHBII MOUCK PECypcoB, HEOOXOTUMBIX JUISI JOCTHKEHHS
IMOCTaBJICHHOM IICIIH;

COIMOCTABIIATH MOJYYEHHBIN Pe3yJbTaT AEATEIbHOCTH C IOCTABIEHHOM 3apaHee 1EbIO.

ITo3znaBartenbHbIe YY [

WCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a7a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHI HH(POPMAIIMOHHBIM MOUCK M CTaBUTh HAa €r0 OCHOBE HOBbIE (y4eOHBbIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

KPUTHYECKH OIIEHWBAaTh W MHTEPHPETUPOBAaTh HMH(OpPMAIMIO C pa3HbIX MO3UIH,
pacrno3HaBaTh U GUKCHUPOBATH MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
WCIIOJIb30BaTh pPa3jIMYHble MOJEIIBHO-CXEMAaTUYECKUE CPEACTBA JJiA IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOLICHWH, a TakKKe IMPOTUBOPEUYUI, BBIABICHHBIX B
MH(OPMAIMOHHBIX UCTOYHUKAX;

HaXOJIUTh W MPUBOIUTH KPUTHUECKHE apTYMEHTHI B OTHOIIECHWUU JCUCTBUN WM CYKIECHUU
JIPYroro; CIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHUUYECKHM 3aMEYaHMSIM B OTHOILIEHUU
COOCTBEHHOTO CYXKJIEHUs, pacCCMaTPUBATh WX KaK peCypc COOCTBEHHOTO Pa3BUTHS;
BBICTpauBaTh UHIUBUIYaTbHYI0 00pPa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI JAPYTHX YYaCTHUKOB M PECYPCHBIE OTPAHWYECHUS;, MCHITh W YyJEpPKHBATh
pa3Hble MO3ULIUU B MIO3HABATEIBHOU JIEATETbHOCTH.

CpenctBoM opMHpOBaHUs TO3HABATENBHBIX Y Y [ CIyXUT yueOHBIN MaTepual.
KommyHukatusubie YY /|

OCYLIECTBIISITh JIETIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(kak BHYTpHM O0Opa3oBaTEIBHOM OpraHW3allid, TaK W 3a €€ MpeaesiaMu), Moadupath



MapTHEPOB JUIS JCNIOBOM KOMMYHHUKAIIMM WCXOIS M3 COOOPaKEHUH pe3ylbTaTUBHOCTH
B3aUMOJCHUCTBYS, a HE TUYHBIX CHMIIATHI;

IpPH OCYIIECTBICHUU TPYNIOBOW pa0OTHl OBITh KAaK PYKOBOJUTENEM, TaK U HWICHOM
KOMaHJIbl B Pa3HBIX pOJIIX (reHepaTop HWeH, KPUTHUK, WCIIOJHHUTENb, BBICTYHAIOIINMN,
JKCIEPT U T.1.);

pa3BepHYTO, JIOTMYHO W TOYHO H3JlaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX M MMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB

IlpenMeTHLIMU _pe3VabTaTaMu HU3YyUCHUA MMPEAMCTa «X MU B 11 xmacce SBISIOTCA

CIICIYIOIINE YMCHHS:
Obyuarowutica HaY4umcs.

packpelBaTh Ha IpUMeEpax poJib XMMHUU B (OPMHUPOBAHUU COBPEMEHHOW Hay4HOM
KapTUHBI MUPA U B IPAKTHYECKON JEATEIbHOCTH YEJIOBEKa;

JIEMOHCTPUPOBATh Ha MPUMEPaxX B3aUMOCBA3b MEXKy XUMHEN U IpYTUMHU €CTECTBEHHBIMU
HayKaMu;

pacKphIBaTh Ha MPUMEpPAxX MOJ0XKEHUS TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;
noHumath usnueckuil cmpica Ilepuoanueckoro 3akona .M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JIE€MEHTOB U 00pa30BaHHBIX UMHU
BEILIECTB OT JIEKTPOHHOTO CTPOEHHSI aTOMOB;

OOBSICHATh NMPUUYMHBI MHOTOOOpa3usl BELIECTB Ha OCHOBE OOIIMX MpPEJCTaBICHUN 00 MX
COCTaBE U CTPOCHHH;

OPUMEHATh MPaBUJIa CUCTEMAaTHYECKOM MEXIYHapOJHOW HOMEHKJIATYpbl KaK CpeICTBa
pa3nuyYeHHs U UICHTH(PUKALNY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (OPMYJIbI OPraHUYECKHUX BELIECTB Kak
HocuTenell MH(pOpMauy O CTPOCHUH BEIIECTBA, €ro CBOWCTBAX W NPUHAIJIECKHOCTH K
OIpeIeNIEeHHOMY KJIaCCy COeIMHEHUI;

XapakTepru30BaTh OPraHMYECKHE BEHIECTBA IO COCTaBY, CTPOCHHIO M CBOWMCTBaM,
yCTaHaBJIMBATh IMPHUUYMHHO-CIIEJICTBEHHBIC CBA3M MEXIY JAaHHBIMH XapaKTEpUCTHKaMU
BEILIECTBA,;

IPUBOANUTH MPUMEPbl XMMHUYECKHUX DEaKLUH, PacKpbIBAIOIIMX XapaKTepHble CBOMCTBa
TUNMYHBIX ~ TPEACTABUTENICH  KIACCOB OpPraHWYECKHX BEHIECTB C IEIbI0  UX
UAECHTUPUKAIMY U 00bICHEHHsI 00JaCTH MPUMEHEHUS;

IPOTHO3UPOBATh BO3MOXXHOCTH TPOTEKAaHUSI XMMUYECKUX PEaKIMii Ha OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CrIOCOOHOCTH;
UCTIOJIF30BaTh 3HAHHUS O COCTaBe, CTPOCHMHM W XMUMHUYECKHX CBOWCTBAX BEUIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITebHOCTH;

NPUBOIUTH TIPUMEPHI MTPAKTHYECKOTO UCIIONB30BaHUS TPOITYKTOB NepepadOTKi HEPTH U
IOPUPOJHOTO Ta3a, BBICOKOMOJIEKYIISPHBIX COEAMHEHUH (IOJUATUIIEHA, CUHTETHYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

IPOBOJUTH ONBITHl MO PACIO3HABAHUIO OPraHMYECKUX BELIECTB: TIIMIEpUHA, YKCYCHOM
KHCJIOTHI, HETPEIENIbHBIX JXUPOB, TIIOKO3BI, Kpaxmaia, OElIKOB — B COCTaBE IMHUIIEBHIX
IPOJYKTOB U KOCMETHUYECKUX CPEJICTB;

BJIAJICTh MPAaBHJIAMH U NPHEMaMHU O0€301acHOW Pa0OThl ¢ XMMHUYECKUMH BEIIECTBAMH U
1a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHABJIMBATh 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMH M CMEIICHUS XUMHUYECKOTO
pPaBHOBECHsI OT Pa3IMYHBIX (PAKTOPOB C LEIbIO ONpPEAETICHHUS ONTUMAIIBHBIX YCIOBHH
NPOTEKAHUS XUMUIECKUX TPOIECCOB;

NPUBOIUTH MPUMEPHI THAPOIIN3A COJIECH B IOBCEAHEBHOM KU3HH YEIIOBEKa,

NPUBOJNUTE TPHUMEPHl  OKUCIUTEIFHO-BOCCTAHOBUTENFHBIX PEAaKIMA B  TPUPOJE,
IPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

NPUBOJNUTH TIPUMEPHl XHMHYECKHX PEAKIHiA, PACKPHIBAIOIIAX OOIIMe XHUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAIJIOB U HEMETAILIIOB;



— TPOBOJWTH pacueThl Ha HAXOXJIEHUE MOJEKYISPHOW (OPMYNBI YIIEBOAOPOAA IO
IPOAYKTaM CrOpaHds M IO €ro OTHOCHUTENBHOM IUIOTHOCTM M MAacCOBBIM JIOJIAM
AJIEMEHTOB, BXOSILIIUX B €TI0 COCTAB;

— BIAJeTh NpaBWjIaMH O€30IaCHOTO OOpalleHUs C €IKUMHU, T'OPIOYUMH M TOKCHUYHBIMU
BEIIECTBAMH, CPEACTBAMU OBITOBOM XHUMHUU;

— OCYWIECTBIATh IMOMCK XUMHYECKOW HH(pOpMAalMM IO Ha3BaHMUIM, HACHTHU(PHKATOPaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

— KPUTHYECKM  OLEHMBaTb M  HHTEPIPETHPOBATH  XUMHUYECKYIO  MH(OpMALHIO,
COJIepKaIylocs B COOOLICHUAX CPEICTB MAaccOoBOM MH(popMmanuu, pecypcax MHrepHera,
HAy4YHO-IIOMYJISIPHBIX CTAaThsIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISAX BBISIBICHUS OIIMOOYHBIX CY>KACHUN M (pOopMUpOBaHUS COOCTBEHHOH MMO3UINH;

— TPEeACTaBIATh IYTH pEIIeHUs INIOOAIbHBIX MPOOJIEM, CTOSIUX IEpe]l YelOBEeYECTBOM:
HKOJIOTHUECKUX, YHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

— IPOBOJMTH OMBITHI (JIAOOPATOPHBIE SKCIEPUMEHTHI) C HCIOJb30BAHHEM AaHAJIOrOBOTO

jaboparopHoro obopvaosanusa U mudposoro obopyvaosanus (rieHTp «Touka pocTay).

Obyuarowuiics noay4um 603MOICHOCHIb HAVYUMbCA.:

— WUIIOCTPUPOBATh HA NPUMEPAX CTAHOBICHHE W 3BOJIOLMI0 OPraHUYECKOM XUMHUHU Kak
HayK{ Ha Pa3JIMYHBIX UCTOPUUYECKUX ITANaxX €€ pa3BUTHS;

— HCIOJIb30BaTh METOJbl HAyYHOTO TMO3HAHMS TMPHU BBHINOJIHEHUHW MHPOEKTOB M Yy4eOHO-
WCCJIEIOBATENICKUX  3aJad 10 M3YYCHHIO CBOWCTB, CIIOCOOOB TOJNIYYCHHS U
pacno3HaBaHUsl OPraHUYECKUX BELIECTB;

— OOBSCHATH NPHUPOAY M CHOCOOBI O00pa30BaHUS XWMHUYECKOW CBSA3U: KOBAJICHTHOU
(MoNsipHO#, HEMOJNSPHOM), HWOHHOM, METAIIMYECKOH, BOJOPOJHONM — C LEJbIo
OTpeIeTICHUsI XUMUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaThb T'€HETHMYECKYIO CBSI3b MEXIY KJIACCAMM OpPraHWYECKHUX BEIIECTB MJIs
000CHOBaHUS TMPUHIUIHUATBEHON BO3MOXHOCTH TOJYYEHUS OPraHMYECKUX COEIUHEHUUN
3aJIaHHOT0 COCTaBa U CTPOEHUS;

— YCTaHABJIMBAaTh B3aMMOCBS3H MEXIY (paKTaMH U TEOpPUEH, MPUUYUHON U CIEICTBHEM IPH
aHayiu3e MPOOJEMHBIX CUTyaluii U OOOCHOBAHWM TMPUHUMAEMBIX PEIICHHH Ha OCHOBE
XAMHYECKUX 3HAHUM.

2.Conep:xanne yue0Horo npeamera «Xumusa». 11 kiaace

Ilpakmuueckasa uacmo yuedoH020 coOeprcanus npeomema YcuieHa MamepuanibHo-
mexHuueckoit o0azou uyenmpa «Touka pocmay, ucnonv3yemozo 01a peanuzayuu
00pa306amenbHbLIX RPOZPAMM 6 PAMKAX NPENOOABAHUA DUOIOUU.
Ctpoenne BemecTBa
OCHOBHBIE CBE/IEHUS O CTPOCHMM aTOMa. S1apo: MpOTOHBI U HEUTPOHBI. MI30TOMBI. DIEKTPOHBI.
DNeKTpoHHAass 000JI04Ka. DHEpPreTHueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-ro mepuoioB mnepuoauueckoi cucremsr JI. .
MengeneeBa (mepexoAHblx dieMeHTOB). [loHsTHe 00 opOuTansix.s-u p- opoutamu.
OJeKTpOHHbIE KOH(PUIypallud aTOMOB XMMUYECKHUX 371eMeHTOB. Ilepmonuueckuit 3axon I. U.
MenneneeBa B cBeTe ydeHHss O cTpoeHun aroma. Otkpeitue JI. WM. MenpaeneeBsim
nepuoM4eckoro 3akona. [lepuonndeckas cucrema xumuueckux snemeHtoB [[. . Menneneesa
— rpadudeckoe O0TOOpaKEHHE MEePHOAMYECKOTO 3aKoHa. DHU3HYECKH CMBICT TOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOMepa Mepuojia M HoMmepa Tpynmnbl. BaneHTHblE 37eKTpoHbI. [IpHumHbI
W3MEHEHUSI CBOWMCTB JJIEMEHTOB B TEPHOJAx W Trpymmax (TJaBHBIX moarpymnmax). [lomoxkenue
BOJIOPOJIa B NMEPHOAMUYECKON cUCTeMe. 3HaueHHE NMEePHOAMYECKOr0 3aKOHA U MEPHOANYECKON
CHUCTEMBI, XUMHNUYCCKHUX DJJIECMCHTOB 21 H. MeHJ:(eﬂeeBa IJI1 pa3BUTHA HAYKH W ITOHHUMaHUA
XUMHUYECKON KapTHHBI Mupa. oHHas xumuueckas cBs3b. Katnons! u anuonsl. Knaccuduxarms
HOHOB. HNonnsie KpUCTATIIIMYCCKUEC PEIICTKH. CsoiicTBa BEUICCTB C 9TUM THUIIOM
KPUCTANIMYECKUX pemeTok. KoBalieHTHas XHMMUYecKas CBS3b. OJIEKTPOOTPULATEIBHOCTD.
[TonspHas W HenojsipHas KOBaJeHTHbIE CBs3U. Jlumonb. [loNsSpHOCTH CBSI3M M MOJSIPHOCTH



MoJieKysbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H.
MounexynsapHbele U aTOMHBIE KPUCTAUIMYECKUE pelleTkd. CBONCTBA BEIECTB C ATUMHM TUIIAMU
KPUCTAIIIMYECKUX pelieTok. MeTamnuueckass Xumudeckas cBA3b. OCOOEHHOCTH CTpPOEHUs
aTOMOB METAUIOB. MeTajuinyeckass XMMHYECKasi CBS3b M METaUINYECKas KPHUCTaUINYECKas
pemerka. CBoiicTBa BEIIECTB C 3TUM THUIIOM CBA3M. BopopogHas Xxumuueckas CBSI3b.
Me:xMmoneKkynsapHas U BHYTPUMOJIEKYJIIpHAs BOAOPOJHAs CBsI3b. 3HAYEHHUE BOJOPOJHOH CBSA3U
JUIsL OpraHu3aluu CTpyKTyp Ouomnonumepos. Ilomumepsl. Ilnactmaccbl: TepMomiiacTel U
PEAKTOIUIACThI, UX MPEACTAaBUTENN M INpHMeHeHHe. BoiokHa: npupoaHsle (pacTUTEIbHBIE U
JKUBOTHBIE) W XHUMHUYECKHE (UCKYCCTBEHHBIE M CHUHTETHMYECKHME), WX IPEACTaBUTEIN U
npuMeHeHue. ['a3000pazHoe cocTosHUE BellecTBa. TpH arperaTHbIX COCTOSIHUS —BOJBI.
OcoOeHHOCTH CTpOEHHUs Ta3oB. MOoIsipHBII 00beM ra3000pa3HbIX BemecTB. I[Ipumepsl
ra3oo0pasHbIX MNPHUPOJHBIX CMeced: BO3AyX, HPUPOAHBIM ra3. 3arps3HeHue arMochepsl
(KHCTIOTHBIE JTOKAM, MapHUKOBBIA 3(ddekr) u 6oprda ¢ HuM. IlpencraBurenu ra3000pa3HbBIX
BEIIIECTB: BOJAOPO, KUCIOPOJ, YIIEKUCIBINA ra3, aMMuak, 3TwieH. Mx nomydenue, cobupanue u
pacriozHaBanue. JKunkoe coctosHue BemiectBa. Bopma. IlorpeGnenue Boxel B ObITY M Ha
npou3BojcTBe. JKecTKOCTh BOABI M CHOCOOBI €€ yCTpaHeHHMs. MuHepalibHble BOIBI, HUX
UCTIOJIb30BAaHUE B CTOJIOBBIX W JIeUEOHBIX WensxX. JKHuIkue KpUCTaUIbl M MX TPUMEHEHHE.
TBepaoe cocrosiHUE BelecTBa. AMOp(HbBIE TBEp/Ible BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKA,
UX 3HaueHHe U npumeHeHue. Kpucramimyeckoe crpoeHue BellecTBa. J(UcrepcHbIE CUCTEMBI.
[TonsTue o aucnepcHeIX cuctemax. JJucnepcuas dasa u aucnepcuonHas cpeaa. Knaccugukanus
JUCIIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHMSI JMCIIEPCHOW cpeabl U
JTUCTIEpCUOHHON  ¢a3pl. ['pyboaucriepcHble CHCTEMBI: 3MYJIbCHUH, CYCIEH3MM, a3pO30JIH.
ToukogucnepcHble cucrtembl: renu u  3oiaud. CocraB BemecTtBa U cmeceid. BemecTtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHHUs. 3aKOH IIOCTOSIHCTBA cocTaBa BewecTs. [lonarue
«10Ji» U ee pa3HOBUIHOCTH: MaccoBasl (J10Jis1 3JIEMEHTOB B COEIMHEHUH, J0Jsl KOMIIOHEHTa B
cMecH — J0Js MpHUMecei, J0Jid PacTBOPEHHOIO BElIECTBAa B pacTBope) W oObemHas. Jloss
BBIXO/1a IPOJYKTa PEaKLUU OT TEOPETUUECKHU BOZMOXKHOTO.

XuMu4ecKkue peakunu

Peakuuu, waymme 0Oe3 M3MEHEHMsI cOCTaBa BEIECTB. AJUIOTpONMS M aJUIOTPOIHBIE
BUJOM3MEHEeHUs. [IpHunHbl aJuIOTpONUU Ha MpU Mepe MOAUQHKAIMKA KUCIOopoJa, yriepoaa u
docdopa. O30H, ero Ouonorumyeckas poiab. M3omepsl um uzomepus. Peaknuu, uaymme c
U3MEHEHHEM COCTaBa BEILECTB. Peakiuu coelMHEHMs, pas3jIoKeHHs, 3aMelleHus U oOMeHa B
HEOPraHWYeCKOM M OPraHMYECKOW XMMMM. Peaknmm 3k30 - M 3HIOTEpMHYEcKHe. TernoBou
3pPEeKT XMMHUYECKOH pe akUMu U TEepPMOXUMHUYECKHE YypaBHEHHUs. Peaknuu ropeHus, Kax
YacTHBIM ciy4aill sk3oTepMuuecKkux peakuui. CkopocTh XMMHMUecKoll peakiuu. CKopocTh
XUMHYECKOM peakuuu. 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOW peakUuu OT TMPUPOIBI
pearupymoomux  BEIIeCTB,  KOHLEHTpalWW,  TeMIepaTypbl,  IUIOHIaJAW  [OBEPXHOCTHU
CONPUKOCHOBEHMsI U Karanu3aTopa. Peakuum romo- m rereporeHssie. IloHartue o kartamuse u
Karanu3aTtopax. @DepMeHThl Kak OWOJIOrMYecKHe  KaTalu3aTopbl, OCOOEHHOCTH  HX
¢ynkunonupoBanus. OOpaTuMocTh XHMMHUYeCcKHX peakuuil. HeoOpatumble u oOpaTtumbie
xumuueckre pe akuuu. CocTosHME XMMHUYECKOTO PaBHOBECHUS Ul OOpaTHUMBIX XUMHYECKHX
peakuuii. CriocoObl CMeLIeHHs XHUMMYECKOIOo paBHOBECHs Ha IMpUMepe CHHTe3a aMMHaKa.
[TonsiTie 00 OCHOBHBIX HAyYHBIX NMPUHIUIAX MPOU3BOJACTBA Ha MPUMEpPE CUHTE3a aMMHAaKa WU
CEpHOH KUCIOTHL. Ponb BoJbI B XuMHuueckoi peakuuu. Mctunuble pactBopel. PacTBOopuMoOCTh 1
KJacCU(pUKallMsg BEIIECTB IO H3TOMY TNpPU3HAKY: pacTBOPUMBIE, MaJIOPaCTBOPUMBIE U
HEPACTBOPUMBIE  BEIIECTBA.  OJEKTPOJUTBI U HEIEKTPOJUTBL.  DIEKTPOIUTHUECKAs
nuccouuanus. KucioTel, OCHOBaHHMS U COJMM C TOYKHM 3pPEHHUS TEOPUU DIIEKTPOIUTHUYECKON
qucconuanuy. XUMHYECKHE CBOMCTBA BOJBI: B3aWMOJACHCTBHE C METaJNIaMH, OCHOBHBIMHM H
KUCIIOTHBIMM ~ OKCHJAMHU, pasjokeHue U o0pa3oBaHHE KpHUCTaUIoruapaToB. Peakuuu
rUApaTalii B OpraHMYeCKON XUMHUU. [ UApOIN3 OPraHuYECKUX U HEOPTAaHUUYECKUX COETUHEHUI.
HeobOpatumeiit ruaponn3. OOpaTuMblii TUAPOIU3 cojeil. [ Mapoan3 opraHM4ecKux COCTUHEHUN
U €ro MPaKTUYECKOE 3HAUEHUE IS NOJyYEHUS THIPOIM3HOIO CIIUPTAa U MbUIa. buomornyeckas



pOJIb TUAPOIHM3A B IUIACTHUECKOM M JHEPreTHYeCKOM OOMEHE BEIIECTB U HHEPIUU B KIETKE.
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OnpenelieHue CTeneHu
okucneHuss 1o Qopmyne coeauneHus. I[loHsTne 00 OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIX
peakuusax. OKHCICHHME M BOCCTAaHOBJIICHHME, OKHCIUTENIb M BOCCTAHOBUTENb. OJIEKTPOJIN3.
ONEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN IpoLecc. OJEKTPOJIU3 paciljiaBoB U
pacTBOpOB Ha mpuMepe xjopuaa Harpus. llpakThueckoe NpUMEHEHHE JJIEKTPOIM3a.
DNEKTPOIUTUUECKOE MTOTYUEHUE aTFOMUHUS.

BemecrBa 1 ux cBoiicTBa

Hewmerannel. CpaBHHUTEIbHAS XapaKTEPUCTHKA TAJIOTEHOB KaK Han0OJIee TUITMYHBIX MPEICTAaBUTE
nei HemerayuioB. OKHUCIMTENbHBIE CBOICTBa HEMETAJIOB (B3aMMOJICHCTBHE C MeETalllaMM U
BOIOpoZoM). BoccTaHoBUTENbHBIE CBOWCTBA HEMETAIOB (B3auMMOJEHCTBHE C  Oojee
3JIEKTPOOTPHULIATEIBHBIMA HEMETANIAaMH U CII0KHBIMU BEIIECTBAMH-OKUCIUTENAMNU). MeTasuibl.
B3aumopeiicTBue MeTamioB ¢ HEMETaIaMu (XJIOpOM, CEpor U KUCIOpoaoM). Bzaumoneiicteue
LICJIOYHBIX M LICJIOYHO3EMENBHBIX METAIJIOB C BOJOW. DJIEKTPOXMMHUUYECKUN Psif HAPSHKEHUN
MeTaJlIoB. B3aumosnelicTBUEe METalZIOB C pPacTBOpaMU KHUCJIOT U COJEH. AJIOMHUHOTEPMUS.
B3aumoneiictBue HaTpus ¢ 3TaHosnoM U (penosnom. Kopposus Metaiios. IloHsTHE 0 XUMUUECKON
U DJIEKTPOXMMHUYECKOW Koppo3uu MeTamioB. CrocoObl 3allluThl METaNIOB OT KOPPO3HHU.
Kucnorsl Heopranuyeckue u opranuueckue. Kinaccudukauus xucnor. XumMHuecKue CBOMCTBa
KHUCJIOT: B3aWMOJEWCTBHE C METAUIaMM, OKCHJIAMH METaJNIOB, TMJIPOKCHJIAMU METaJlIOB,
comsimMM, cnupramu  (peakuus — stepudukanuu). OcoOble  cBoWCTBA  a30THOM U
KOHUEHTPUPOBAHHON cepHOM KUCIOThl. OCHOBAaHHMS HEOPraHMYECKHE U OpraHUYECcKHUE.
OcHoBaHMs, MX Kiaccupukanus. XUMHUYECKHE CBOMCTBA OCHOBaHUIl: B3auMoJeicTBHE C
KHUCJIOTaMU, KUCIOTHBIMU OKCUJAMU U COJIsIMU. Pa3noxeHne HepacTBOpUMBIX ocHOBaHUU. Coun.
Knaccugukanus coneil: cpenHue, KUCiIble U OCHOBHbIE. XHMHYECKHE CBOMCTBA COJIEH:
B3aMMOJICHCTBHE C KUCIOTaMHU, LIEJI0YaMu, MeTaJljlaMu U cosisiMu. llpencraBurenu coneil U ux
3HaUYCHHME. XJIOpUJI HaTpus, KapOoHaT Kanblusa, Qocdar kampuus (CpemHHE COJN);
TUIPOKapOOHATHI HATPHSI M aMMOHUS (KUCIIBIE COJIH); Tuapokcokapoonar meau (II) — manaxut
(ocHOoBHas coib). KauecTBeHHbIE peaku Ha XJIOPU] -, Cyldb(ar-, U KapOOHAT-aHUOHBI, KATUOH
ammoHus1, katuoHsl xkenesa (II) u (III).I'eneTnueckas cBs3p MEXy KiaccaMy HEOPTaHUYECKUX U
OpraHMuYecKux coenuHeHui. [loHATHE O TEHETUYECKOM CBA3M W TIEHETHMYECKHUX psaax.
['enernyeckuil psia meramia. ['enernueckuit psa Hemeramuia. OcOOEHHOCTH TE€HETUYECKOTO psla
B OpPraHMYECKON XUMHUHU.

Xumusa u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHbBI, TOPMOHBI, MHUHEPAJIbHBIE BOJIbI.
[TpoOnembl, CBsi3aHHBIE C NPUMEHEHHWEM JICKApCTBEHHBIX IpenapaToB. XUMHUS U THIIA.
KanopuiiHocTh *upoB, OETKOB W YIJIEBOJOB. XHUMHS B IOBCEIHEBHOM >XuM3HHU. Moromue u
yuctsamue cpenctBa. IlpaBuna Oe3omacHO paboThl CcO  cpeAcTBaMU  OBITOBOM XHUMHH.
XvMHYecKue BEIIecTBa KaK CTPOUTENbHbIE M TOJEIOYHbIE MaTepuanbl. BemiecTsa,
UCTIOJIb3yeMbIe B MOJUTpaduu, )KUBOIUCH, CKYJIBIITYpe, apXuTekType. O01ue npecTaBieHus o
MPOMBIIUIEHHBIX CHOCO0ax MOJIyYeHUS XUMHUYECKMX BEIIeCTB (Ha IpHUMEpe IPOU3BOJICTBA
CEPHOH KUCJIOThI). XMMHUYECKOE 3arpsA3HEHNE OKPYKAIOILIEN CPEbl U €ro MociIeACTBUS. beiToBas
XUMHUYECKasi TPAMOTHOCTb.

3.TemaTnueckoe nIaHMpoBaHUe Y4eOHOro npeamera «Xumus». 11 kiaace

(c yyerom padodeil mporpaMMbl BOCIIMTAHMS M NPHMEHEHHMs 000PYI0BaHHSI LEHTPOB
00pa30BaHUAl €CTECTBEHHO-HAYYHOH M TEXHOJIOTM4YecKoil HamnpabJieHHocTeldl «Touka
pocTa»)

Tema OcHoBHble HanipaBjieHuss | KouanuyecrBo Hcnoab3oBanue
o0pa3oBaTeIbHOM 4acoB uudposoro u
AeATeIbHOCTH aHAJI0T0BOI'0
o0opynoBaHust
LEeHTpa




eCTeCTBEHHO-
HAY4YHOH U
TEXHOJIOTH4eCKOM
HANIPABJIEHHOCTEH
«Touka pocra»
CrpoeHue BeniecTBa | DKOJOTMYECKOE BOCIIUTAHUE 15 Hudposoii natumk
LleHHOCTH HAay4YHOTO BBICOKOH
MIO3HAHUS TEMIEPATypPHI.
TpynoBoe BociuTanue Hudposoii gaTanx
TEMIEPATYPbI
IJIATUHOBBIN
XuMuyeckue DKOJIOTMYECKOE BOCIIUTAHHE 9 Hudposoii naTumk
peaxkuu LleHHOCTH HAYYHOTO BBICOKOI
MIO3HAHU TEMIEPATYypPHI.
TpynoBoe BociuTanue Hudposoii gaTanx
TEMIEPATYPbI
IJIATUHOBBIN.
Jatunk pH
BemectBa u ux DKOJIOrH4ecKoe BOCIIUTaHUE 10 Hatuuk pH
CBOMCTBA I{leHHOCTH HAay4HOTO
MO3HAHUS
TpynoBoe BocnuTaHue
Hroro 34

4.KajengapHo-TeMaTH4YecKoe IJIAHUPOBaHHMe YUeOHOro npeamera «Xumus». 11 kiaace

Ne ni/m Mara Tema ypoka Kou-Bo
4acoB
1 moayroaue
Crpoenue BemecTBa (15 yacos)
1 06.09 | BBOoaHBII HHCTPYKTAX IO TEXHUKE OE30MACHOCTH. 1
OCHOBHBIE CBEJIEHHUS O CTPOEHUH aTOMa
2 13.09 | Ileprogmueckuii 3aKOH M CTPOCHHE aTOMa. 1
3 20.09 | Ilepmoanueckuii 3aKOH U CTPOEHUE aTOMa. 1
4 27.09 | MoHnHas CBs3b. 1
5 04.10 | KoBasieHTHasi XUMUYECKasl CBSI3b. 1
6 11.10 | Merannudeckasi XUMUYECKas CBSI3b. 1
7 18.10 | BonopoaHas CBSI3b. 1
8 25.10 | Ilonumepsl. 1
9 08.11 | I'a3000pa3HbIC BEMIECTRA. 1
10 15.11 | IIP Nel ITonyuenue, coOupanue U pacro3HaBaHue 1
ra3oB.
11 22.11 JKunkue BemiecTsa. 1
12 29.11 | TBepable BemiecTna. 1
13 06.12 | JIucnepcHbIE CHCTEMBI 1
14 13.12 Cocras BeniectBa. CMmecH. 1
15 20.12 O06006Iarmui ypok. 1
Xumuyeckue peakuuu. (9 yacon)
16 27.12 | TloHsTHE 0 XMMHUYECKOI PEaKIIHH. 1
2 moJiyroame
17 10.01 ‘ Knaccudukanus XuMHUECKUX peaKIni. 1




18 17.01 | CxopocTb XUMHYECKON PEAKIINH. 1
19 24.01 | OOpaTUMOCTh XUMHUYECKUX peaKINi. XUMUYECKOE 1
paBHOBECHE.
20 31.01 Ponb BOABI B XUMHUYECKHUX PEAKLIUSX. 1
21 07.02 ['upponus. 1
22 14.02 OKHCIIMTEIbHO-BOCCTAHOBUTEIIHBHBIC PEAKIIUH. 1
23 21.02 | DnekTponms. 1
24 28.02 Pemenue 3amau 1
BemrectBa u ux cBoiicrpa (10 yacoB)
25 07.03 MeTamisl 1
26 14.03 Hemertamnsr 1
27 21.03 Kucnotsl 1
28 04.04 ITP No2 Xummuueckue CBOHCTBA KUCIIOT 1
29 11.04 OcHoBaHUs 1
30 18.04 OcHoBaHUS 1
31 25.04 Comnn 1
32 02.05 Comn 1
33 16.05 I'enetnueckas cBSI3b MEXKAY KJacCaMH OpPraHMYECKHX U 1
HEOPTaHMYECKUX BEIICCTB.
34 23.05 ITP Ne3. Pacnio3naBanue BemiecTB. Tekymuit 1

MHCTpYKTax no Th




JIner KoppeKTHPOBKHU padoyeil MporpaMmbl

CormacHo yueOHOMY TJIaHy cpeaHero obmiero ooOpasoBanus MBOY COII Ne 3 wu
roJI0OBOMYy KajJeHJapHOMYy y4yeOHOoMy rpaduky Ha 2022-2023 yueOHbBI TOM pabouas
nporpamma no xumuu B 11 kiacce paccunrana Ha 33 yaca (1 yac B Hezen).

B coorBercTBHM ¢ pacnucaHueM Yy4yeOHBIX 3aHATHH Ha 2022-2023 ydeOHBI TOm W
MPOU3BOJICTBEHHBIM KaneHmapem Ha 2022, 2023 roasl CKOPPEKTUPOBATH 0O0INEe KOJIUYESCTBO
y4eOHBIX 4acOB B CTOPOHY yBeln4eHus Ha 1 gac.

PACCMOTPEHO COI''TACOBAHO
MIPOTOKOJ 3aCEIaHus 3amectuTenb AupekTopa no Y BP
METOQUYECKOT0 00be TUHEHUS Ilypuxkona C.B.
MBOY COII Ne3 MHOJIHUCH [()5(0)
ot 31.08.2022 Nel
PykoBoautens IIIMO JaTa
€CTECTBCHHOT'O IIMKJIA
Moprauena E.A.

MOJIIINCH DUO



