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[HosicHuTeIbHASA 3aNUCKA
JIOKyMEHTBI, Ha OCHOBAaHHH KOTOPBIX COCTaBJIeHa paboyas mporpaMmma:
- ObpazoBatenbHasd nporpamma OO0 I'BOY mikona Ne 484 MockoBckoro paiiona Cankr-IletepOypra
Ha 2021-2022 yuebubiii ro (mprka3 Ne305-oy ot 31.08.21r.)
- yueOnbiii uian OO0 I'BOY mkona Ne 484 MockoBckoro pariona Cankrt-IlerepOypra na 2021-2022
yaeOHbIi oy (mpuka3 Ne305-oy ot 31.08.211.);
- IporpaMmma OCHOBHOTO o0mero oopazoBanus no xumuu O.C. I'abpuensa, C.A. Caakos 8-9 kiacchi.

Mocksaa. [Ipocsemenue, 2019r.

Mecto npeamera B yueOHOM IJIaHE
[Ipeamer xumust u3ydyaeTcsi Ha CTYIIEHH OCHOBHOTO 00111eTr0 00pa30oBaHus B KAUECTBE
00s13aTeIpHOTO TIpeIMeTa B 8 kitacce B 001meM o0beme 68 4acoB B roj, 2 4Yac B HEJENI0 Ha

0a30BOM ypOBHE

YMK: I'abpuensa O.C., OctpoymoB W.I'., Cragkos C.A. Yuebnuk «Xumus — 8» 2020 rog,

[Ipoceewmenue, r. Mockaa.

Iein kypcea:

* (¢opmupoBaHue y OOydarloIIUXCs CHCTEMbl XMMHUYECKHX 3HAHUH KaKk KOMIIOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHUH;

* pa3BUTHE JIMYHOCTH OOYyYalOMIMXCS, WX MHTEUIEKTYaJbHBIX W HPABCTBEHHBIX KayecTB,
¢dbopMHpOBaHHE TyMaHUCTMYECKOIO OTHOLIEHHS K OKpYXKAaloIlleMy MHpPY U 3KOJOIMYECKH
11e7IeCO00Pa3HOTO MTOBEJICHUS B HEM;

* OHMMaHUE O0ydYaroIMMHCS XMMHUU KakK NPOU3BOAUTEIBHON CHUJIBI OOIIECTBA U KaK BO3MOXKHOM
obnactu Oyayiiei mpopeccuoHaIbHON AeATEIbHOCTH;

* Pa3BUTHE MBIIUICHUS 00YYaIOLINXCS MOCPEACTBOM TaKMX MMO3HABATEIbHBIX YUEOHBIX JeHCTBUH, KakK
yMmeHue GopMyIMpoBaTh NPoOIEMy U TUIIOTE3Y, CTAaBUTh L€ U 3a/1a41, CTPOUTH TUIAHBI TOCTHUKEHUS
Lene W pelieHus] MOCTaBICHHBIX 3ajlad, ONPEIENATh IOHSATUS, OTPaHUYMBATH HX, OIHUCHIBATH,
XapaKkTepu30BaTh U CPaBHUBATH;

* IOHUMaHHE B3aUMOCBSI3U TEOPUM U NPAKTUKH, YMEHHE NIPOBOJUTh XUMUYECKHI dKCIIEPUMEHT U Ha

€T0 OCHOBC J1€JIaTh BBIBOJAbI U YMO3AKJIFOUCHU .

Conep:xxanue Kypca

1. HayaanHble NOHATHSA M 3aKOHLI XUMMUH.



Tema u BemecTBa. CBOMCTBA BEMIECTB. DTaTOHHBIC (PU3MUECKUE CBOMCTBA BEIIECTB. MaTepuaia u
MaTepuagoBeaeHre. Poibp XMMHUU B JKM3HM COBPEMEHHOTO oOmiectBa. OTHOIIEHHE OOIIeCTBa K
XUMHUU.: XeMo(puians u xemohoousi.

Meroasl wu3ydeHuss xumu. HaOmomenuwe. Okcnepument. MopaenupoBanue. Mogenu
MaTEpHaJIbHBIEC U 3HAKOBBIC UM CUMBOJIbHBIE.

I'azbl. JKunkoctu. TBepasle BemecTsa. B3anMHbIe Iepexoabl MEXAy arperaTHBIMU COCTOSIHUSIMHU
BEIIECTBA: BO3TOHKA (CyOIMManusi) u necyOnuMalysi, KOHACHCAUs U HCTapeHue, KpUCTATU3aus U
IIJIaBJICHUE.

Dusnyeckue sBieHusA. YucTele BemecTsa U cMecu. ['oMoreHHsle U rereporenssle cmecu. Cmecn
razoo0Opasnble, xujakue, TBepabie. CrocoObl pa3ielieHus CMeCeil: MeperoHKa WM IUCTUUISAIUSA,
OTCTaWBaHWe, (pUIBTpOBaHWE, KPUCTAIUIM3AIMS, BhITapuBanue. Xpomarorpadus. [Ipumenenne >tux
CIocO0OB B J1a00PaTOPHOM MPAKTHUKE, HA MIPOU3BOJICTBE U B OBITY.

XUMUYECKUE 2JEMEHTBI. ATOM M MOJIEKyJbl. IIpocTble M cinokHBIE BemecTBa. AJUIOTPONUS HA
npumepe Kucinopoga. OCHOBHBbIE IOJIOKEHUSI aTOMHO-MOJIEKyJisipHoro yueHus. Monel. Bemiecta
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJIIPHOTO CTPOCHHSL.

3Haku (CMMBOJIBI) XMMHUYECKHX 3J€MEHTOB. MH(popMalys, KOTOPYIO HECyT 3HaKd XUMHYECKUX
3JIEMEHTOB. DTUMOJIOTHUSI HAa3BaHUW HEKOTOPbIX XxuMuueckux 31neMeHToB. [ICXD JI.U. Menneneesa:
KOPOTKONEPUOAHBIA M JUIMHHONEPUOAHBINM BapuaHThl. Ilepuoasl u rpynmel. ['1aBHasg u moOouHas
noarpynnsl. OTHOCHUTENbHASI aTOMHAs Macca.

Xumnueckue ¢opmyisl. MHaekesl 1 ko3dduuuentsl. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10511 XMMUYECKOTO 3JIEMEHTa B coelnHeHUH. MHpopmanus, KOTOpyr HECyT XUMHUECKUE
(bopMyIIbL.

BanentHocTh. CTpykTypHBIE (OpMYIsbl. XMMHUECKHE 3JEMEHTHI C MOCTOSIHHOW M NEpEeMEHHOM
BaJIGHTHOCThIO. BbIBOJ ¢dopmynsl coenuHeHHMs 1O BajeHTHocTH. OrmpeneneHne BaJeHTHOCTH
XMMHYECKOro 31eMeHTa 1o ¢opmyie Beuiectsa. CocTaBiieHUe Ha3BaHUI COETUHEHUH, COCTOSIIIUX U3
JBYX XUMHYECKHUX JIEMEHTOB, 10 BAICHTHOCTH. 3aKOH ITIOCTOSTHCTBA COCTaBa BELIECTB.

XuMmHuueckue peakuuu. PeareHTel M NpoayKTsl peakiuu. [Ipu3HaKM XWMHUYECKMX PpEaKIUU.
VYcnoBus ux NpoTeKaHus U NpekpauieHus. Peakunn ropeHns. JK30TEpMUUECKUE U SHAOTEPMUUYECKHE
peakiuu.

3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMHUYeCKHEe ypaBHeHHs. (CoOCTaBleHHE XHUMHYECKUX
ypaBHeHuil. UH(popMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccupukanus XUMHUECKHMX PEaKUMH MO COCTaBy M YHCIY PEAareHTOB U MPOAYKTOB. THITBI
XMMHUYECKHX peakuuid. Peaknuu coennHeHMs, pa3iokeHus, oOMeHa, 3amerneHus. KartamuzaTopsl u

KaTtajius.



2. BaxHeiilue npeacTraBuTeI M HEOPraHMYeCKUX BewecTB. KommyecTBeHHbIE OTHOLICHUS B
XHMHH.

CocraB Boznyxa. [lonstue 00 0OBEMHOHM [0Ji€ KOMIIOHEHTAa NPUPOJHOW Ta30BOM CMeCU —
BO31yxa. Pacuer 00beMa KOMIIOHEHTA I'a30BOi cMeCH 0 €ro 00beMHOM 10J1e 1 HA00O0POT.

Kucnopon. O3son. [lomyuenue xkucinopona. CoOupaHue M pacHo3HaBaHHWE KHCIOPOJaA.
XUMHUYECKHE CBOMCTBA KHUCIOPOJAA: B3aUMOJICHCTBUE C METaUlaMH, HEMETAJUIAMU U CIOXHBIMU
BeuiectBamu. [Ipumenenue kucinopoaa. Kpyropopor kuciopoza B Ipupoie.

Oxcunbl. O6pazoBaHue Ha3BaHUI OKcUIOB 1o ux popmynam. CocraBiieHue GopMyI1 OKCHIOB 110
Ha3BaHusM. [IpencraBureny OKCUI0B: BOJA, YIJIEKUCIIBIN I'a3, HErallleHasl U3BECTb.

Bopopon B mpupoae. dusznueckue M XMMUYECKHE CBOMCTBAa BOJOPOJA, €ro MOJYYEHUE H
IIPUMEHEHHUE.

Kucnotsl, ux cocraB u knaccudukanus. Maruburopsl. Tabauua pactBopumoctd. ConsHas U
CEpHasl KUCIIOTHI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux cocraB u Ha3BaHus. PactBopumocTh conelr B Boje. [IpeacraBurenu coseit: Xjaopuj
HaTpus, KapOoHAT HATpus, Pochar KaabIusl.

ITocrosinnas ABoraapo. KommuectBo Bemectsa. Monbs. MonsipHas macca. KpaTHele eauHMIIbI
U3MEpPEHUsI KOJIMYECTBA BELIECTBA — MWUIMMOJIb U KHJIOMOJIb, MWUIMMOJISIpDHAs U KWJIOMOJISPHAs
Macchl BEILIECTB.

Pacuersl ¢ wucCHONIB30BaHMEM TMOHSATUM «KOJMYECTBO BEIIECTBAa», «MOJIIpHAs Maccay,
«TIOCTOSIHHAsE ABOTazipo».

3akoH ABoraapo. MomnspHblii 00beM ra3oo0pa3HbIx BemecTB. OTHOCHTENbHAs IUIOTHOCTh
OJIHOTO raza Mo Ipyromy.

KpaTHble enuHUIBI M3MEpEeHUs KOJUYECTBAa BEIIECTBA —MHJUIMMOJIAPHBIA M KUJIOMOJISIPHBIN
00bEMBI Ta30B.

PacyeTsl ¢ HCrIoNb30BaHUEM MOHATHI «KOJIMUYECTBO BELECTBAY, «MOJISPHAs Macca», «MOJISPHBII
00BEM Ta30By», «UUCIO0 ABOTaIPO».

I'unpochepa. Kpyrosopor Boasl B mpupoje. Puznyeckue U XMUMHUYECKHE CBOMCTBA BOJBI:
B3aUMO/JICICTBUE C OKCUIAMH.

OcHoBanusl, Ux coctaB. PacTBOpuMOCTh OCHOBaHUH B Bozie. MI3MeHeHne OKpacku HHIMKAaTOPOB B
miesnoyHou cpene. [pencraBurenu menoyen: THAPOKCHIBI HATPHSL, KAJIHS M KaJIbIU.

PactBoputens u pactBopeHHOe BemecTBo. PactBopbl. PactBopenue. I'napatel. MaccoBast nomns
pacTBOPEHHOI'O BEILIECTBA. PacueTsl, CBA3aHHBIE C HCIIOJIB30BAHMEM IOHATHS» MaccoBas J0JId
PacTBOPEHHOTO BELIECTBAY.

3. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeUHEHUI.



O6o00menue cBeneHnii 00 OKCHAaX, UX KilacCH(HUKAIMK, Ha3BaHUAX W CBoKcTBax. CrocOOBI
MOJTYYEHUSI OKCUJIOB.

OcHoBanus, WX KiaccuuKanus, Ha3BaHUS W CBOWCTBA. B3aMMOJEHCTBHE C KHCIOTAMH,
KHCIIOTHBIMU OKCHUJAMHU U COJIIMU. Pa3zioxeHue HepacTBOPUMBIX ocHOBaHMM. CrOCOOBI MOTydeHUs
OCHOBAHHII.

Kucnotel, wux xnaccudukamuss u Ha3BaHusa. OOmME XUMHYECKHE CBOHCTBA  KHUCIOT.
B3aumopeiictBue KHCIOT C MeTaUlaMU. OJNEKTPOXMMHMUYECKUH psii  HANpsSOKEHUH METaJlIoB.
B3anmopeiicTBre KUCIOT C OKCHIAMU METAJLIOB. B3anMOaeiCTBHE KUCTIOT C OCHOBAaHUSIMU — PEAKLUS
HehTpanu3anuu. BzaumopelictBue KUCIOT ¢ conaMu. [lomydeHune — OECKUCIOPOAHBIX U
KHUCJIOPOJCOAEPKAIMX KUCIIOT.

Comm, ux knaccudukalys U CBOMCTBA. B3anmoelicTBre coseil ¢ MeTalslaMu, 0COOCHHOCTH THX
peakuuii. BzaumopaencTBue cosiei ¢ COIsIMH.

l'enetnueckue psabl MeTauia W HeMeraula. ['eHeTuyeckas CBs3b MEXIy KiaccaMu
HEOPTraHUYECKHUX BEIECTB.

4. Ilepnonnueckuii 3axkoH u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB (I13 u [ICXD)
JA.H. MeHnaeseeBa u CTpOCHHE aTOMA.

EcrecTBeHHBIE ceMelicTBa XMMUYECKUX 3JIEMEHTOB: ILIEJIOYHbBIE U LIEIOYHO3EMEIbHbBIE METaIbI,
rajloreHbl, UHEpTHbIE ra3bl. AM@poTepHOCTh. AMQOTEpHbIE OKCHUIBl U THUAPOKCUABL. KoMIIekcHbie
COJIN.

Otkpseitue J[.M1. Menneneessim 113 u cozganne um I11CXO.

AToMbI Kak ¢opMa CyIIEeCTBOBAHUS XUMHUYECKUX AIeMEHTOB. OCHOBHBIC CBEICHUS O CTPOCHHUH
aToMOB. JloKa3aTelbCTBa CIOKHOCTH CTpoeHHs: aToMoB. OmbiThl Pesepdopaa. [Inanerapnas mozaens
CTPOEHHUS aTOMOB.

CoctaB aTOMHBIX SiJEp: NMPOTOHBI, HEUTpOHBI. OTHOCHUTENbHAasE aToOMHas Macca. B3anmocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASA aTOMHAsl Maccay.

Mukpomup. DIEKTPOHBI. CTPOSHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX JIEMEHTOB

NoNe 1-20. [ToHsiTHE 0 3aBEPILIEHHOM AJIEKTPOHHOM YPOBHE.

MN3otonbl.  ®usnyeckuid cmbicn  cumBoiMku  [lepuoanueckoit  cucrembl. CoBpeMeHHas
dbopmynuposka [13. MI3MeHeHUsT CBOWCTB AJIEMEHTOB B MEPHOJAX U TPYIIax, Kak (YHKIHS CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa 3JIEMEHTa-MeTaula U 3JIEMEHTa-HeMeTauia no ux mnojoxenuto B [ICXD JI.H.
Menneneesa.

5. Xumuueckasn cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHDbIE peaKkuuu.



WNonnast xumuueckasi cBa3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJJIOB M HEMETauioB. CXeMbl
00pa3oBaHUsl MOHHON CBS3W sl OWHApHBIX coelWHEHHH. VOHHBIE KPHCTANIMYECKUE PEHICTKA U
¢u3nvecKre CBOMCTBA BELIECTB C 3TUM TUIIOM pemieTkH. [loHaTue o popMynbHOM eMHUIE BELECTBA.

KoBanentHass xumuueckas CBSI3b. OJEKTPOHHBbIE M CTPYKTypHble (opmynbl. KoaneHTHas
HenoJisipHas cBs3b. (Cxembl 00pa3oBaHUS KOBAJICHTHOM CBSI3W Uil OMHApHBIX COEIUHEHHI.
MounekysipHble U aTOMHBIE KPUCTAJNIMYECKUE PELIETKH, U CBOICTBA BELLIECTB C 3TUM THIIOM PELLETOK.

OneKTpOOTpULATENILHOCTb. Py anekTpoorpunareabHocTu. KoBaneHTHas NoaspHas XUMHYECKast
cBi3b. (CxeMbl 00pa3oBaHMsSI KOBAJIEGHTHOM TMOJSPHOM CBSI3U [Uisi OWHApHBIX COEAMHEHHUU.
MonekysipHbIE M aTOMHBIE KPUCTAUIMYECKUE PEIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannueckas XUMHUYECKas CBsA3b U METaJUIMUEcKas KpUcCTajuiMueckas pewerka. CpoiicTBa
BELIECTB C 3TUM THUIIOM peuieToK. EanHas npupoaa XMuMHUUECKHUX CBS3EH.

Crenenb okucienus. CpaBHEHUE CTENIEHEN OKUCIEHUS U BaJleHTHOCTH. [IpaBuiia pacuera crenenu
OKHCJICHHUA 10 (popMyJIaM XUMUYECKUX COeTUHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE  peakiuu. OrnpenenceHUe CTENEHEH  OKHUCIEHUs  JUid
AJIEMEHTOB, 00pa3yroIIMX BEHIECTBA Pa3HBIX KJIaccoB. Peakimym MOHHOTO OOMEHA M OKMCIIUTEIBHO-
BOCCTAHOBUTEJbHbIE peakuuu. COCTaBICHNE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUN

MCTOJAOM JJICKTPOHHOI'O OajaHca.

IInanupyemMble pe3yJbTaThl 00y4eHUs

JIN4YHOCTHBIE pPe3yJIbTAThI

— 3HaHWE U TOHMMAaHHE: OCHOBHBIX MCTOPHMYECKUX COOBITHH, CBS3aHHBIX C Pa3sBUTHEM XUMHH;
JOCTHMKEHUM B 00JacTW XMMHHM M KYJbTYPHBIX TpaJuWLIUN CBOEH CTpaHbl (B TOM 4YMCIE HAy4YHBIX);
OOLIEMHUPOBBIX JOCTUKEHUI B O0JACTH XUMHUU; OCHOBHBIX IPHUHIIMIIOB U TPaBUJ OTHOLICHUS K
IIPUPO/JIC; OCHOB 3JI0POBOr0 00pa3a MKHU3HH U 3/10pOBbE COEpErarolInNX TEXHOJIOTHI; MpaBJl OBEACHUS
B 4pE3BBIYAIHBIX CUTyalUsX, CBA3AHHBIX C BO3JEHCTBUEM PA3IMYHBIX BEILECTB; OCHOBHBIX IIPAaB U
o0s3aHHOCTEN TrpakgaHMHa (B TOM 4YHCle O0OydYarollerocs), CBS3aHHBIX C JIMYHOCTHBIM,
npoeccuoHaNbHBIM U KU3HEHHBIM CaMOOIpeeICHUEM; COLUANIbHON 3HAYMMOCTH M COAEpKAHHS
npodeccuit, CBI3aHHBIX C XUMUEH;

— YYBCTBO TOPJOCTH 32 POCCHMCKYI0 XMMHUYECKYIO HAyKy M JIOCTHIKEHHUS YUYEHBIX; YBAKEHUE U
MPUHATHE JOCTHXKEHUN XHUMHUU; JH0O00Bb M OEpekHOE OTHOILIEHHE K MPHUPOJE; YBaXKEHHE U YYeT
MHEHUH OKPYKAIOIIUX K JINYHBIM JOCTUKEHHUSIM B U3yUYEHUN XUMUU;

— NpU3HAHKUE [IEHHOCTU COOCTBEHHOT'O 3/I0POBBS U 3/I0POBBS OKPYKAIOLIUX JIFOJIH; HEOOXO0IMMOCTH
CaMOBBIPAKEHUS, CAMOPEATN3ALINN, COLIUATBHOTO IPU3HAHMS;

— OCO3HAHME CTEIICHU FOTOBHOCTH K CaMOCTOSITEJIBHBIM IOCTYIIKaM MU JCHCTBHUAM, OTBETCTBEHHOCTH

3a UX pe3yibTaThl;



— TPOSIBIICHUE SKOJOTUYECKOTO CO3HAHMS, JOOPOXKEIATCIBHOCTH, JOBEPHS M BHUMATEIBLHOCTH K
JIOJIM, TOTOBHOCTH K COTPYJHUYECTBY; MHUIIMATUBBI M JIFOOO3HATEIHLHOCTH B M3yUYEHUH BEIIECTB U
MIPOLIECCOB; YOEKICHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO HCIOJB30BaHUS JOCTHKCHUH HAyKd H
TEXHOJIOTHI;

— YMEHHE€ YCTAHABJIUBATh CBSI3M MEXAY LEJIbI0 U3yYCHUS XUMHHM W TEM, JUJII YEro 3TO HYXKHO;
CTPOUTHh JKU3HEHHBIE W TPO(ECCHOHANBHBIC IUIAHBI C YYETOM YCIENIHOCTH HW3YYCHUS XUMHH U
COOCTBEHHBIX MPUOPUTETOB.

MeTanpeamMeTHble pe3yJbTaThl

— WCIOJIb30BaHUE Pa3UYHBIX HCTOYHMKOB XHUMHUYECKON wuH(MOpMAIuu; TMOIydYeHue TaKou
nH(pOpMaLINY, €€ aHaTu3, TIOJrOTOBKA Ha OCHOBE 3TOT0 aHAJIM3a MH()OPMAIMOHHOTO MPOIYKTa W €ro
MPE3EHTALNS;

— TNPUMCHEHHE OCHOBHBIX METOJIOB ITO3HAHMs (HAOMIOICHUS, SKCIECPUMEHTA, MOJCITHPOBAHMUSI,
WU3MEpEeHUs U T. J1.) AJsl U3yUYEHUsI XUMHUECKUX 00bEKTOB;

— WCIOJIb30BaHNE OCHOBHBIX JIOTHYECKUX OIeparvii (aHayM3a, CUHTE3a, CpaBHEHHS, 0000mIeHUs,
JI0Ka3aTeJIbCTBA, CUCTEMATH3AINH, KIIACCU(PUKALIUY U JIP.) TIPH U3YUYSCHUH XUMUIECKIX O0BEKTOB;

— (QopMynupoBaHHE BBIBOJIOB W YMO3AaKIIOUEHUNH W3 HAOMIOACHUN M HM3yUYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH;

— TMPOTHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHUS HMX COCTaBA W CTPOCHMS, a TaKKe
YCTAHOBJICHUS AHAJIOTUU;

— (hopmynupoBaHue UIEH, TUTIOTE3 U MTyTeH MPOBEPKU WX UCTUHHOCTH;

— OompeleNieHue Ienei W 3amad y4eOHOM M HCCIeloBaTeNbCKOW JEeSITeNbHOCTH U MyTeH UuX
JIOCTYDKCHMS,

— PACKpBITHE NPUYMHHO-CIEIACTBEHHBIX CBS3€M MEXIYy COCTaBOM, CTPOCHHEM, CBOWCTBAMH,
NIPUMEHEHHUEM, HAXOKICHUEM B IIPUPOJIE U MTOTYUYEHUEM BAXKHENIIMX XUMUYECKUX BEILECTB;

— apryMeHTanus COOCTBEHHOW MO3WIIMU U €€ KOPPEKTUPOBKA B XOJE NUCKYCCHHU MO MaTepuaiam
XUMHYECKOTO COJICPHKAHMUS.

IIpenmeTHbIe pe3yabTaThl

— TIOHMMaHHWE€ XWMHUYECKOW CHMBOJHUKU: 3HAKOB XWMHUYECKUX JIIEMEHTOB, (HOPMYJT XUMHUYECKUX
BEILIECTB, YPABHCHUN XUMUUYECKUX PEaKIIUM;

— 3HAHWE BAXHEWIIMX XMUMUYECKUX MOHSATHI: BEIIECTBO, XMMUYECKUW 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHBIE AaTOMHAs W MOJIEKYJSIpHas MacChbl, WOH, KATHOH, AaHWOH, XHWMHYECKasl CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTD, CTENEHb OKHCIIEHMS, MOJb, MOJIApPHAs Macca, MOJSPHBIA
00BEM, PACTBOPBI, INEKTPOIUTHI U HEIJEKTPOIHTHI, DIEKTPOIUTHYECKAs TUCCOLUAINS, OKUCIUTENh U
BOCCTAHOBUTEJb, OKHCJICHHE M BOCCTAHOBIICHHE, TEIIOBOM 3(PGEeKT peakiuu, OCHOBHBIC THIIBI

peaKkuuii B HEOPraHMYECKOW XUMUH;



— 3HaHue (OPMYIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XMMHM: aTOMHO-MOJIEKYJIIPHOTO YUYEHMS;
3aKOHOB COXPAHEHMs MAacChl BEILECTB, NOCTOSHCTBA cOcTaBa BelecTs, ABoraiapo; [lepuonnyeckoro
3akoHa [[. M. MenzeneeBa; Teopuu CTPOCHHUS aTOMa M YYEHHMS O CTPOCHUM BELIECTBA; TEOPUU

3H€KTpOJ’IHTH‘l€CKOI>i JAucconranvy U YYCHUA O XAMHAYECKOH PEaKuu.

®opMbl, NOPSAOK M MEPUOANYHOCTH KOHTPOJIS yCIIeBAEMOCTH.

OcHOBHBIMHU (pOPMAMU KOHTPOJISI YCIIEBAEMOCTH SIBIISIFOTCS: TEKYIIMIA U IPOMEKYTOUHBIH KOHTPOIIb
3HaHUMU.

Ocy1ecTBIIEHHE KOHTPOJIS ITO3BOJISIET:

® OnpenenuTh (PaKTHYECKH ypOBEHb 3HAHUM, YMEHUI U HABBIKOB O0YYAIOIIUXCS 1O

peaMeTy (COrTacHO y4eOHOMY IIIaHy);

® OCYIIECTBUTh KOHTPOJIb HaJ peaian3anueil mporpaMmMbl yueOHOTO KypcoB.

1. Texyuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISAETCS B (hOpME MPOBEPOUHBIX PadOT, TECTUPOBAHMUS,
(pPOHTATBHBIX OMPOCOB, YCTHBIX OTBETOB.

2.IIpoMeXyTOUHBII KOHTPOJIb OCYIIECTBISETCSA B (hOpME KOHTPOJIBHBIX paboT.

®opMbl OpraHu3annu y4eOHOM 1esiTeJJbHOCTH:
1.KimaccHO-ypOo4YHOE Mpeno/iaBaHue;
2.OponTanbHas opma paboTH;

3.IlpakTHueckoe 3aaHuE;

4.I[I/ICT8.HI_II/IOHHOC 06yquI/Ie C UCIIOJIb30BAHHUECM CETHU I/IHTepHeT, SJICKTPOHHBIX PECYPCOB.

DopMbl OLIEHKHU Y4eOHBbIX 10CTHKEHU I

Yuurtens ocymecTBIsSET TEKYIIHIl KOHTPOIb, OLIEHUBAs JOMAIIHIOK U ayJUTOPHYIO paboTy
yYaimxcs.

1.xauecTBO OTBETOB Ha BOMPOCHI JOMAITHETO 3aJaHHUS;

2.Ka4yecTBO OTBETOB HA BOMPOCHI, 3a/IaHHBIE B TCUEHHUE YPOKA;

3.TOYHOCTb pEUICHUs MPEATI0KEHHBIX TPAKTUYECKUX 33]1aY;

4.0TBETHI HA AOIMOJIHUTCIIbHBIC BOIIPOCHI B XOJI€ YpOKa.

TemaTn4eckoe NJIAHUPOBAHHE, B TOM YHC/I€ C YIETOM NMPOrpamMmmMbl BOCIIMTAHUA ¢ YKa3aHUEM

KOoJIn4YeCTBaA 94aC0B, OTBOJAUMBIX HA OCBOCHUEC Ka)l(l]Oﬁ TEMBI

Koa- BocnurarejJbHbIH KOMIIOHEHT NPH
HasBanue pa3sjaeia, TeMbl
Ne BO Kona-Bo U3Y4YEeHHH TEeMBI

ypoOKa .
4acoB | JHArHoc ( peammzanus MoayJast «IIKkoabLHBIN




THYECKH

X padort

YPOK»)

HavajibHble NOHSITHSI M 3aKOHbI XUMHUH (204)

1 [Ipenmer xumuu. Ponp 1 - Bocnutanne yMeHUsi CKOHUEHTPUPOBATHCS
XUMUH B )KU3HH YEJIOBEKA Ha TIOJy4YeHUN HH(OpPMAIIIH, BEICITUTH
(TB) TJIaBHOE, YCTAaHOBUTH IPUYMHHO-

2 MeTo/ 16l U3y4eHUsT XUMUU 1 - CJIEJICTBEHHBIE CBSA3H MEXKIY COOBITUSIMU U

3 ArperaTHbIE COCTOSTHHS 1 - SIBIICHUSIMU.
BEIICCTB

4 IIpakTuyeckasi padora Nel. | 1 1 [TpoBepka ycBOGHHOTO MaTepHaa.
«3HAKOMCTBO ¢ BocnuteiBaeTcsi KpUTHYECKOE OTHOIICHUE K
J1a00paTOpHBIM CBOMM 3HaHUSM, Pa3BUBAETCS CIIOCOOHOCTD
odopynoBanuem. [IpaBuia O1IeHUTH 3 (HEKTUBHOCTH COOCTBEHHOM
TeXHUKH 0e30MaCHOCTH NPH paboThL.
paboTe B XMMHYECKOM
kadunere» (Th)

5 duznyeckue sIBICHUS B 1 - Bocrnutanne ymeHHs! CKOHIIEHTPUPOBATHCS
XUMHUHI Ha TOTy4YeHUN UH()OpPMAIINH, BEIICTUTH

6 ATOMHO-MOJIEKYJISIPHOE 1 - TJIaBHOE, YCTAHOBUTH MPUYHHHO-
ydeHue. XuMHUECKHe CJICZICTBEHHBIE CBSI3U MEXKIY COOBITHSIMHU U
AIIEMEHTHI. 3HAKH SIBIICHUSIMU.
XUMHAYECKUX HJIIEMEHTOB.
[Teproanueckas Tabnuua
.. Menneneera

7 | Xumudeckue GOpMyIIbL. 2 -

8 BanentaocTs. CTeneHb 2 -
OKHCJICHUSI.

9 XUMHUYECKUE PEAKLIUH. 1 -
[Tpu3Haky U yCIOBUS UX
IPOTEKAHHUS.

10 | 3akoH coxpaHEHHUS MacChl 2 -

BEIIECTB. XHUMHUYECKHUE

ypaBHEHUS.




11 | Tunsl XUMUYECKUX peakUui. | 5
12 | IToBTOopenue u 0600IEeHHE 1 BHuMareabHOE U UyTKOE OTHOLIEHHUE K
tembl. [loaroroska k y4aIuMcs, earoruueckKuil TakT,
KOHTPOJIbHOM paboTe. COTPYAHUYECTBO C y4YallUMUCS U
3aMHTEPECOBAHHOCTb B UX YCIIEXaX.
13 | KonTtpoabsHasi padora Nel 1 IIpoBepka yCBOECHHOIO MaTrepuaia.

«HavaabHbIe MOHATHSA

XUMHH»

BocnuTheiBaeTcsi KpUTHYECKOE OTHOIICHUE K
CBOMM 3HaHUSM, Pa3BUBACTCS CIIOCOOHOCTD
OIICHUTH 3 (HEKTUBHOCTH COOCTBEHHOM

paboTHI.

Ba:kneiimme NpeacCTABUTEC/IN HECOPraHu4eCKUX BEIICCTB. KoanyecTBeHHBIE OTHOIIEHHA B XHUMHUH

(154)

14 | Bo3ayx u ero cocras. 3 BocnuTtanue ymeHMsI CKOHLIEHTPUPOBATHCS

15 | Bomopon. 2 Ha MOJy4YeHUU UH()OPMAIINH, BEIICTUTH

16 | Comu 1 IJIABHOE, YCTAHOBUTDH IPUUMHHO-

17 | KoanuecTBo BeliecTBa. 1 CJICJICTBEHHBIC CBSI3M MEKIY COOBITHSIMH U
MonsipHas Macca BeIlecTBa. SIBJICHUSIMU.

18 | MousipHblif 00BEM Ta30B. 2
3akoH ABOTraapo

19 | Boxa. OcHoBaHusI. 1

20 | PactBopbl. MaccoBas 1omst 2
PacTBOPEHHOT'O BEIIECTBA.

21 | llpakTuyeckas padora Ne2, | 1 [IpoBepka yCBOEHHOr0O MaTepuaa.
IIpuroroBieHne pacTBopa BocnuteiBaeTcss KpUTHYECKOE OTHOIIEHUE K
caxapa M pacuer ero CBOMM 3HAHUSM, Pa3BUBAETCS CIIOCOOHOCTD
MAaccoBOM 1014 B pacTBope OLIeHUTh 3G (HEKTUBHOCTH COOCTBEHHOM
(Th) paGoOTEHL.

22 | O6oOueHue u 1 BHuMareapHOE U UyTKOE OTHOLIEHHUE K

cucTeMaTu3alus 3HaHuM 110
TeMe «Bakaenmme
MPEJCTABUTETN
HEOPraHWYECKUX BELIECTB.
KonnyecTBeHHBIE

OTHOIICHHA B XUMUID)

y4auuMmcest, NeAarornyeCcKui TaKT,
COTPYIHUYECTBO C yHAIIUMUCS U

3aMHTCPCCOBAHHOCTD B UX YyCIIEXax.




23

KonTpoabHas padora Ne2.
«Baxueimmue
NMpeACTABUTEIN
HEOPraHN4ecKuX BelecTB.
KoanuyecTBeHHBIE

OTHOIICHUA B XUMHUHN»

[TpoBepka ycBOGHHOTO MaTepHaa.
BocnuTeiBaeTcsi KpUTHYECKOE OTHOIIICHUE K
CBOMM 3HaHUSM, Pa3BUBACTCS CIIOCOOHOCTD
o1eHUTH Y (HEKTUBHOCTH COOCTBEHHOM

paboTHL.

OcHOBHbBIE KJIACCHI Heopranm4vec

KUX coequHenn (134)

24 | Knaccel HEOpraHM4eCKuX 4 Bocnuranue ymMeHUs! CKOHLIEHTPUPOBATHCS
COCMHEHUI Ha MOJIy4eHUH WH(POPMAIIUHU, BBIJCTUTD

25 | OkucnuTenbHo- 2 IJIABHOE, YCTAHOBUTH IPUUUHHO-
BOCCTAHOBUTEJIbHbBIE PEAKLIUU CJIEZICTBEHHBIE CBSI3U MEKIY COOBITHAMU U

26 | Peakuuu noHHOTO OOMEHa 2 SBJICHUSIMU.

27 | I'enernyeckas CBsI3b MEOKIY | 2
KJIacCaMH HEOpPraHUYEeCKUX
COCTUHEHUI.

28 | IlpakTuyeckasi pa6ora Ne3. | 1 [IpoBepka ycBOEHHOTO MaTepHara.
Pemenue BocnuteiBaeTcss KpUTUYECKOE OTHOLIEHUE K
IKCIEPUMEHTAJIbHBIX 32124 CBOMM 3HAHUSM, Pa3BUBAETCS CIIOCOOHOCTb
(Th) OLIEHUTH 3((HEKTUBHOCTH COOCTBEHHOM

paboTHI.

29 | O6o06uIeHNE U 1 BHuMareapHOE U UyTKOE OTHOLIEHHUE K

cucTeMaTH3alus 3HaHui 1Mo y4aIuMcsl, earornyeckui TakT,
Teme «OCHOBHBIE KIIACCHI COTPYAHUYECTBO C yYAIIUMUCS U
HEOPTraHUYEeCKUX 3aWHTEPECOBAHHOCTh B HX yCIIEXaXx.
COCTUHEHUIT

30 | KonuTpoabHas paGora Ne3. |1 IIpoBepka yCBOEHHOT0 MaTepHaia.

«OCHOBHBIE KJIACCHI
HEOPraHUuYeCKUX

coeIMHEeHUu

BocnuTeiBaeTcst KpUTHYECKOE OTHOIICHUE K
CBOMM 3HaHUSM, Pa3BUBACTCS CIIOCOOHOCTH
OLIEHUTH 3((HEKTUBHOCTH COOCTBEHHOM

paboTHI.

Ilepuoauuecknii 3akoH U Ilepuoanyeckas cucrema xumudeckux djiemeHnTos /.M. Menaeneesa u

cTpoeHue aroma (74)

31

Crpoenue aroma

Bocnuranue YMCHUA CKOHIICHTPHUPOBATHCA

32

XapakTepucTuka

Ha MOJIy4eHUH WH(POPMALIUH, BBIICTUTD




XUMHUYCCKOI'O 3JICMCHTA Ha
OCHOBAHMH €T0 ITOJIOXKCHHUSA B

HCpHOI[H‘lGCKOfI CUCTEME.

rIaBHOC, YCTAHOBUTL ITPUYIUHHO-
CJIICACTBCHHBIC CBA3U MCKAY COOBITUSIMA U

SIBJICHUSMH.

Xumuueckas cBs3b (74)

33 | Xummueckas CBSI3b 5 - Bocnuranue yMeHHs CKOHIIEHTPUPOBATHCS
Ha MOTY4YCHUU UHPOPMAIIHH, BBIICTHTh
IJIaBHOE, YCTAaHOBUTH IPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY COOBITUAMU U
SIBIICHUSIMU.
34 | O6o0wmenue u 1 - BHuMaTenbHOe U 4yTKOE OTHOIICHUE K
CUCTEeMAaTH3allvs 3HaHUI 110 yYalMCsl, Tearorn4ecKuii TaKT,
temam «I13 u [ICXD JI.U. COTPYAHMYECTBO C YUYAIIMMUCS U
MeHnzeneeBa u CTpOCHHUE 3aWHTEPECOBAHHOCTH B UX YCIIEXaX.
atoMa» U «CtpoeHue
BEIIIECTBAY.
35 | KourpouabHnasi padota Ne4, |1 1 [IpoBepka ycBOGHHOTO MaTepuaa.
«I13 u ICXD JI.HU. BocnuTeiBaeTcs KpUTHYECKOE OTHOLLIEHHUE K
MenjesieeBa u cTpoenune CBOHM 3HAHUSAM, Pa3BUBAETCS CIOCOOHOCTD
atoma» u «CTpoeHue OIIEHUTH 2PPEKTUBHOCTH COOCTBEHHOM
BellecTBA) paboThLI.
Pe3eps (64)
36 | Pesepn 6 - Bocnuranue yMmeHHsS CKOHIIEHTPUPOBATHCS
Ha MOTy4YeHUU UH(POPMAIIHH, BBIIETUTD
TJIaBHOE, YCTAaHOBHUTH MTPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKY COOBITUSIMU U
SIBIICHUSIMU.
Hroro 68 7
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