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ITosicHuTeILHAA 3aMHCKA

[Iporpamma »5IeKTUBHOTO Kypca «XuMHs B 3ajauyax M YIPKHEHUSIX» HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE:
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 obpasoBanuu B Poccuiickoit

Oenepanun», TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS  (enepalbHON  00pa3oBaTenbHON
nporpaMmel cpeanero obmiero obpazoanus (POIl COO), npencrasieHHbx B DepepanbHOM
rocynapctBeHHOM oOpasoBarenbHoM crangapre COO, ¢ yuérom Konmeniuu mpemnomaBaHust
y4eOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickonr denepammm,
peau3yIomrX OCHOBHBIE 00pa30BaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MONOXKEeHUH «CTparerun
pasBuTusa BocriuTtanusi B Poccuiickoit ®Deaepannu Ha mepuon a0 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

HeobxogmmocTh pa3pabOTKH AJIEKTUBHOTO Kypca sl ydammxcs 11-x kimaccoB «Xumus B
3ala4ax U YIIPAKHCHUAX) 06ycn013neHa TEM, UTO B COOTBCTCTBHUHU C y‘IGGHBIM IIJIAaHOM IIKOJIBI
YPOBHS cpeaHero odmiero oopa3oBaHUsi XUMHHU BbIACsIeTcsl Bcero 34 vacoB. B coxepkanum
KypCca XHMHUU B 11-x xiaccax NpCACTABJICHBI TOJIBKO OCHOBOIIOJIAraromumue XUuMHYCCKUC
TEOpeTUYECKHe 3HaHus, BKIIoyaronue obume cBefeHus. [loBepXxHOCTHOE U3yUeHUE XMUMHUU HE
obneryaer, a 3aTpyaHseT ee ycBoeHne. OCOOEHHOCTHIO JAaHHOTO Kypca SIBIISIETCS TO, YTO 3aHSATHUS
UIyT MapajuleIbHO ¢ M3yYeHHEM Kypca oOmieit xumuu B 11-m kimacce. 910 1aéT BO3MOKHOCTh
MIOCTOSIHHO M TIOCJIEIOBATENbHO YBS3bIBATh YUYEOHBIN MaTepHall Kypca ¢ OCHOBHBIM KypcoM, a
y4daluMcs mojrydath OoJiee MpoyHble 3HaHUS Mo mpeamery. [IporpamMma Kypca MOCTY>KUT JUIs
CYyHmICCTBCHHOI'O yrny6neHmI U paclIupCHUA 3HAaHUU 110 XUMHH, HCOGXOI[I/IMBIX JJIA
KOHKPETH3aIllUi OCHOBHBIX BOIPOCOB OPTaHUYECKOM, OoOIIel U HeopraHM4ecKOW XUMUU U s
00I1er0 pa3BUTHS YUYCHHUKOB.

Iean kypca:

e pacuMpeHHe 3HaHWMU, (HOpPMUpPOBAHME YMEHHMH M HABBIKOB y YyYallUXCSA 1O PEIICHHIO
pacyeTHBIX 3a7a4 U YHIPaKHEHUHU 110 XMMWH, PA3BUTHE IIO3HABATEILHOM AKTUBHOCTU U
CaMOCTOSATEIILHOCTH.

3agaum Kypca:

e yriyOJieHHE U pacIIMpeHue 3HAaHUN TI0 XUMUH;

e 3aKpENHUTh YMEHUS M HABBIKH KOMILUICKCHOTO OCMBICIICHUS! 3HAHUWA M WX MPHUMCHEHHIO
IIPU PELLICHUN 3a/1a4 U YIIPAXKHEHUH;

e HCCIIEZIOBATh U aHAJTM3UPOBATH AJITOPUTMBI PEIICHUS THITOBBIX 3a]1a4, HAXOIUTh CITOCOOBI
peIICHUA KOM6I/IHI/IpOBaHHBIX 3ajJad,

e (dopMupOBaTh IEIOCTHOE TMPEACTABICHUE O MPUMEHEHHH MaTEeMaTH4YecKOro arapara
IIpU pCHICHUN XUMHUYCCKUX 3a1a4,

e Pa3BUBATh y YYAlIMXCSl YMEHHS CPaBHUBATh, aHATM3UPOBATH U JIETIaTh BEIBOJIBI;

e  CIOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB COTPYIHHYECTBA B IMPOIECCE COBMECTHOU
paboTHI;

L] PAa3BUTh UHTCPCCHI YUAIIUXCA, YBJIICKAOINXCA XUMHEN.

Kypc Gasupyercs Ha 3HAHUAX, MOJyYAEMbIX YYALIMMHUCSA MPH M3YYCHUH XMMHU B OCHOBHOM
HIKOJIe, U He TpeOyeT 3HaHMA TEOPETUYECKHX BOIIPOCOB, BBIXOJAIIMX 33 PAMKHU IIKOJIBHOM
nporpaMMbel. B To ke Bpems i YCHEIIHOM peaau3aluy 3TOro 3JIEKTUBHOIO Kypca
HEoO0XonuMoO, 4TOOBl pedATa Blajend BaKHEHIIMMH  BBIYMCIUTEIBHBIMH  HaBBIKaMH,



aJIrOpUTMaMU PELIECHUs TUIIOBBIX XMMHUYECKUX 3a7a4, YMEJIU IPUMEHATh IPU PEIICHUH 3a7ay
Ba)XHEHIINE PU3NUECKUE U XUMUYECKUE 3aKOHBI.

B kadyectBe OCHOBHOI (hopMBI OpraHuzanu y4eOHBIX 3aHATUN IpeaaraeTcs MpOBEICHHE
CEMHMHApOB, Ha KOTOPBIX JAETCs KpaTKoe OOBSICHEHHWE TEOPETHYECKOIO MaTepuana, a TaKxke
peuieHue 3a1a4 1 yrpaxHeHU! 110 TaHHOU TeMe.

JI71s1 TOBBILIEHNS] HHTEPECA K TEOPETUYECKUM BOIIPOCAM U 3aKPEIUIEHHS U3YYEHHOT0 Marepuana,
IPEyCMOTPEHBl YPOKHU-IIPAKTUKYMBl IO COCTABJIEHHUIO CXEM IIPEBPALLEHUI, OTpa)arolux
TEHETUYECKYI0 CBSI3b MEXIY KJIacCaMM HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB H
COCTaBJICHUIO PAaCUETHBIX 3a]1a4, C yKa3aHUEM CIIOCOOOB UX PEILCHHUS.

[Tpu pazpaboTke mporpaMMbl JIEKTUBHOTO MPEIMETa aKIeHT JeNIajicsl Ha T€ BOMPOCHI, KOTOPHIS
B 0a30BOM Kypce XMMHH OCHOBHOHM WM CpeIHEH IIKOJbI PACCMAaTPUBAIOTCS HEIOCTATOYHO TOJTHO
WJIM HE PACCMaTPHUBAIOTCSI COBCEM, HO BXOJIST B MPOTPAMMBI BCTYITUTEIBHBIX 9K3aMEHOB B BY3BI.
3anauu U ynpakHeHUs] TOJ00paHbl, TaK YTO 3aHATHUS MO MX PELICHUIO MPOXOIAT NapalljIesbHO C
n3ydyaemMblM MaTepuaioM Ha ypokax. KHWMpbl, wucnonp3yromuyecss Ha 3aHIATHAX, HMEIOT
pa3H0ypOBHeBYIO CI/ICTeMy OLICHHBAaHUsA, B TOM YHUCJIIC I/ICHOJIBByIOTCH 3aJa4u u pra)I(HeHI/IH nu3
KNMog EI'D npeapiaymux JIeT, 4TO MO3BOJISIET MOATOTOBUTH ydamuxcs K caaye EIND.

ONEeKTUBHBIN Kypc «XMMUS B 33J1a4ax ¥ YIPaKHEHUAX» NpeIHa3HaueH Ul ydamuxcs 11 kiacca
u paccuntan Ha 34 yaca B 11 kiacce (1 gac B Hexento ).

Conep:xanmne 11 knace

Tema 1. XuMH4YeCKHUii 371eMeHT

OCHOBHBIE IOHATHUS U 3aKOHBI XUMUHU.

Pacuérsl c npumenennem ypaBsHeHus: Meneneesa-Kiaiinepona. PacueTsl ¢ npuMeHeHneM
ra3oBbIX 3akOoHOB. CtpoeHue atoma. M3oromnbl. KBanToBbIE uncina anekTpona. Kiaccudukamms
XUMHUYECKHX JJIEMEHTOB: §-, pP-, d-, f-3JIeMeHTHI.

Tema 2. CTpoeHnue BemiecTsa.

OcHOBHBIE BHJIBI XUMHYECKOM CBsSI3M, MEXaHU3Mbl UX o0Opa3oBaHMs. XapaKTepUCTUKa
KOBAJIEHTHOM CBSI3U. BaneHTHOCT M CTeneHb OKucieHus. lIpocTpaHCTBEHHOE CTpOeHHE
MOJIEKYJ] HEOPraHWYECKHX M OpPraHWYeCKMX BeUIeCTB. JlucrepcHble CHCTEMBI. 3agaduu ¢
UCIIOJIb30BAaHWEM Pa3HBIX CIIOCOOOB BBIPAKECHHS KOHIICHTPAIMU PAcTBOPOB. Pacuérel,
CBSI3aHHBIE C IPUTOTOBIIEHUEM PacTBOPOB. [IpaBuiio cMemeHus: pacTBOPOB, («IIPABHUIIO KPECTAR).
Kpucrannoruaparsl.

Tema 3. XuMuyeckue peakiuu.

Knaccudukanus XuMHUecKuX peakuuil B OPraHM4ecKoil W HeopraHW4deckod XUMHH. Pacuersl,
CBSA3aHHBIE CO CKOPOCTHIO XHUMHUYECKHX peakuuid. YCIOBUS CMEIIEHUS XUMHYECKOIo
paBHOBecus. [IpoM3BOACTBO CEpHOW KHCIOTHI KOHTAKTHBIM crocoOoM. OKHCIUTETbHO-
BoccTaHoBUTEIbHBIC peakiuu(OBP). Dnekrpomutiaeckas auccomuarnus. (3./1.). ['uaponus.

Tema 4. CBoiicTBa BeliecTs

.YrpaxueHus, WJUTIOCTPUPYIOLINE o0rue XUMUYECKUE CBOMCTBa METaJJIOB.
CgoiictBa d-ayieMeHTOB M MX coeauHeHui. XpoMm. CBOHCTB d-371€eMEHTOB M MX COCIUHCHHA.
Mapranen. CBoicTB d-31eMEeHTOB U ux coequHeHui. [luHK. Pacuérel mo TeMe «DIeKTPOIH3».
VYrpaxHeHus, WUIIOCTPUPYIONUE OOIMe XWMHYECKHE CBOMCTBA HEMETaIOB. KHCIOTHI
OpraHHYeCcKUe U Heopranmdeckrue. AMGOTepHbIC OPraHUYECKHE U HEOPTaHNYECKHE COSTMHCHUS.
[ToHsiTHE O KOMILJIEKCHBIX COEMHEHHUSX. | eHeThUecKas CBA3b MEXKy KlacCaMu OpPraHUYECKHUX U
HEOPraHWYEeCKUX CcoeIMHEeHMM. llernoyku mpeBpalleHuii, OTPAKAIOIKUE TI€HETUYECKYIO CBS3b
MEXAY KJacCaMU HEOPTaHMYECKUX U OPTaHMYECKUX COCIMHEHHNU. XUMUSA U HKOJOTUsA. XUMUS U
MOBCETHEBHAS )KU3Hb YEJIOBEKA.



Pe3yabTaThl 0CBOEHHA Kypca

JInuHOCTHBIE pPe3yabTaThl OCBOCHHUS NMPEAMETHOTO Kypca « XUMHUS B 337a4aX U YIPaKHEHUIX)
OTpaXaroT Cc()OPMHUPOBAHHOCTH OIBITA TO3HABATETLHOM W MPAKTUYECKOH JAEATeIbHOCTU
oOydaromuxcsi Mo pealu3alli MPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCIE€ B 4YacTu
JIUYHOCHMHBIX PE3YTbMamos:

1) rpak1aHCKOTO BOCTIMTAHUSA:

OCO3HAaHHSA OOYYaIOIIMMHUCSA CBOMX KOHCTHUTYLHOHHBIX MpaB M OO0s3aHHOCTEH, YBaXXEHUS K
3aKOHY U MPABOMOPSIIKY;

MMPEACTABJIICHHUA O COLMUAJIBHBIX HOpMaXx U IMpaBujIaxX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOM IEATETBHOCTH MPH CO3JaHWU Y4YEOHBIX INPOEKTOB,
pelIeHNH y4eOHbIX U M03HABaTEIbHbBIX 33/]a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTUX IMpH
aHaJIM3€ Pa3IMYHBIX BUJIOB YU€OHOH eATENbHOCTH;

2) NaTpUOTHUYECKOIO BOCIIMTAHUSA:
LIEHHOCTHOTO OTHOILIEHHUS K UCTOPUYECKOMY U HayYHOMY HACJIEUIO0 OTEUECTBEHHONW XUMMUH;

YBa)XEHUsI K IMPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO NMPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pe3yJdbTaT [UIMTEIbHBIX HAOIIOACHHUIA,
KPOTOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MMPAKTUKOB;

HHTCPCCAa U NO3HABATCIIbHBIX MOTHBOB B MOJYYCHHUU U IMOCJICAYIOIICM aHAJIN3C I/IHq)OpMaI_II/II/I 0
MEPCAOBBIX JOCTHKCHUAX COBpCMeHHOﬁ OTECUYECCTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLCHUBATh CUTyallUH, CBA3AHHBIC C XHUMHWYCCKHUMH ABJIICHUAMHU, U IIPUHHUMAThH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEGHWBAaTh CBOE TIOBEJACHHE M TIOCTYIIKM CBOUX TOBApUIIEH C TO3HUIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 3I0POBbSI:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0Oe30macHoro oOpa3a JKW3HH, HEO0OXOAMMOCTH
OTBCTCTBCHHOI'O OTHOILIICHHS K COGCTBGHHOMY (bI/I3I/I‘-I€CKOMy nu HCHXI/I‘IGCKOMY 3I[OpOBBIO;

coOJTr0IeHHsT TIPaBUIT 0€30MMaCHOTO OOPAIIEHUS C BEIIECTBAMHU B OBITY, OBCETHEBHOW KU3HU U B
TPYAOBOH AEATEIBHOCTH;

NOHUMAaHMsI LIEHHOCTH MpPaBWJI UHAWBUIAYAIBHOTO U KOJUIEKTUBHOI'O 0€30IIaCHOTO MOBEICHHUS B
CUTyalUsX, yIPOXKAIOIIUX 300POBbIO U JKU3HU JIIOACH;

OCO3HAHMs IMOCIEACTBUM M HENpUATHS BpEIHBIX MpPHUBBIYEK (YNOTPEOJIEHUs aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZlOBOTO BOCITUTAHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HUCCIIE[OBATEIbCKOM  JESATEIbHOCTH,
OOLIECTBEHHO MOJIE3HON, TBOPYECKOM U IPYTUX BUAAX AEATEINbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHUYECKUX 3ajjad COLIMATIbHOM HallPaBI€HHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuii pa3IMyHOTO poja, B TOM YHCIE Ha OCHOBE
MMPUMCHCHUA MPCAMCTHBIX 3HAHUH 110 XHUMHU,

YBa)X€HUs K TPYAY, JIOJAM TPYJa U Pe3yJIbTaTaM TPYLOBOM JACATENbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUAYAIBHOW TPAaeKTOpUU OOpa3oBaHUs, OyIymie
HpO(l)eCCI/II/I " peajin3alnuun COGCTBCHHBIX JKU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX UHTCPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) SKOJIOTHYECKOTO BOCIIUTAHUS:

9KOJIOTUUYECKH I1eJIECO00Pa3HOT0 OTHOIICHUS K MIPUPO/IE, KaK UICTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

IIOHUMAaHUA FJIO62UII:HOI‘O xapaKTepa 9KOJIOI'MYCCKHUX np06neM, BIIUAHUS OKOHOMHYCCKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATILHOM CpEb;

OCO3HAHUS HEOOXOJUMOCTH HWCIIONB30BAHUS JIOCTHKEHUN XUMHUHM JUIsI PEIICHUS BOIPOCOB
PaILMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOT'O HENPUATUS JEHCTBUM, NIPUHOCAIIUX BPEI OKPYKAOLIEH MPUPOLHONU Ccpele, yMEHUs
IIPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMAEMBIX 1EHCTBUM
U IIPEOTBpaIIaTh UX;

HQJIMYUSL  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOHW KYJIbTYpBI, OIBITA
NeSITeIbHOCTH  SKOJIOTWYECKOH  HANpaBIIEHHOCTH, YMEHHMS pYKOBOJICTBOBAThCS HMMH B
II03HABAaTEIbHON, KOMMYHUKAaTUBHON M COMAIILHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) IEHHOCTY HAYYHOI'O TO3HAHMUSL:

C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CcHeUUKA XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3[JaHUN LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYXKAIOIEeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEJIOBEKa, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHrH podIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO00H 3HAUMMOCTM XHMMUHU U1 COBPEMEHHOM IMBWIM3ALMM: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAbHOM
KYJIBTYPBI, PELICHUH IJ100aJIbHBIX MPOOJIEM YCTONUMBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00eCreyeHn! YCIOBUH YCIIEIIHOTO TPyAa U 3KOJOrMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOW IPaMOTHOCTHU: MOHUMAaHHUSI CYIIHOCTH METOJI0B MO3HAHMUSI, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOIb30BaTh IMOJy4aeMble 3HAHUS JJs aHalau3a u
00BsICHEHUS SBJICHUI OKpPY KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHHH, YMEHUs JeaTh
000CHOBaHHBIE 3aKIIOUEHUS Ha OCHOBE HAY4YHBIX ()AaKTOB U HUMEIOMIMXCS TaHHBIX C IEIBIO
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BAaTh XUMHMYECKUE 3HAHUS AJi pCHICHUs HpO6J’ICM B
PCATBHBIX )KU3HCHHBIX CUTYAlUAX,

HHTEpPECA K ITO3HAHUIO U HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH U CITIOCOOHOCTHU K HEMPEPHIBHOMY 00Pa30BaHHUIO U CAMOOOPa30BaHHIO, K aKTUBHOMY
HOJIyYEHHIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTSIIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpodhecCHOHATLHON AeATEIbHOCTH.



MertanpenmeTHble pe3yJibTaThl
OsgJ1aieHNe YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEIbHBIMH AeliCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIefiCTBUS:

CaMOCTOSITENIEHO  (POPMYNHMPOBaTh M aKTYaJIM3HpPOBAaTh MpPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBaTth;

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh NPU OCBOEHUM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHble TPU3HAKK TOHATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIyKTUBHBIC, JIENyKTUBHBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAEMbIX SBJICHUSIX, (GOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHS,

NPUMEHATH B MpoIecce MO3HAHUSA, UCTIOIb3yEMbIe B XUMUHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XxuMuueckass (opMmyna, ypaBHEHHME XHMHUYECKOM peakuud — TpU pelIeHuHu Yy4eOHBIX
MIO3HABATENBHBIX U MPAKTUYECKUX 33734, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUTS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB U XUMUYECKUX PEaKIUii.

2) 0a30BbIe HCCJIEN0BATEAbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOI0OB HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUi;

dopMynupoBaTh IENTM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOpMYyJIMPOBAaHHBIE BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYKIICHUH;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (QOpMyIHpOBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHMYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesTeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHHMKAX HWHPopManuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBouyHbIe TocoOus, pecypcsl MHTepHera),
aHAIM3UPOBATh HH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OpPM TPENCTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

¢dbopMyIHMpoBaTh 3ampoChl M TNPUMEHATH DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHBIX 33a1a4 ONPeIeIEHHOTO THIIA;

pUOOpPETaTh OMBIT KCIOJb30BaHUA WH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (POpMY IpeICcTaBiIeHUs WH(POpMAIU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa MNpu paboTe C XUMUYECKOM
nH(popMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckne MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;



HCTIONI30BaTh U IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATJIHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KAaeMOM TeMbl B XO/€ AMAJIOTra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJCH, (HOPMYITUPOBATH CBOM IPEJIOKCHNUS OTHOCHTENBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYINATh C IPE3CHTAIlMe pPe3yJIbTaTOB IMMO3HABATEIbHON AEATENbHOCTH, MOTYyYSHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW padOTHl MO MCCIEIOBAaHHMIO CBOWCTB M3Yy4aeMbIX BEIECTB,
peanuzanuy y4eOHOro MpoeKTa W (HOPMyIHPOBATh BBIBOABI 1O pE3yJabTaTaM IPOBEIEHHBIX
UCCIIEIOBaHMI ITyTEM COTTIAaCOBAHMSI MO3UIIHI B X01€ 00CYXK/ACHUS 1 0OMEHA MHEHUSIMH.

OBJlaieHNe YHHBEPCAIbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMU:

CaMOCTOATENIFHO IIIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JIESTEIBHOCTS,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii arOpUTM JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YUETOM IMOJIyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOLICHKHU.

IIpenmeTHble pe3yJibTaThl

1) B mo3HaBaTeabHOM cdepe:

o 3Hanue (IOHUMAHUE) U3YUEHHBIX NOHAMULL, 3AKOHO8 U MeopUll;

e  )YMeHue ONUCHIBATh JEMOHCTPALIMOHHBIE u CaMOCTOSITEIIBHO MIPOBEJCHHBIC
HKCIIEPUMEHTBI, UCHOJb3Ys JUIsl 3TOI0 €CTECTBEHHBIN (PYCCKUM, POJIHOMN) S3bIK U SI3BIK
XUMUH;

e YMeHue KIacCU(PUUIMPOBATh XMMHUYECKHE AJIEMEHTBI, IPOCThIE U CIOXHBIC BEUIECTBA, B
TOM YHCJIE U OPTaHUYECKHUE COEANHEHUS, XUMUYECKNE PEAKLIUH 10 PA3HBIM OCHOBAHHUSIM;

e )YMeHue XapaKTEpPU30BaTh M3Y4YCHHBIC KJIACChl HEOPraHUYECKUX M OpPraHUYECKUX
COEIMHEHUH, XUMUYECKHE PEAKIUU;

e 20MOBHOCMb IPOBOUTh XUMHUYECKUN HKCHEPUMEHT, HAOII0AaTh 332 €ro MpOTeKaHHEM,
¢ukcupoBaTh pe3yNbTaThl CaMOCTOSITEIIBHOIO M JIEMOHCTPUPYEMOTO 3KCIEpUMEHTa U
JienaTh BbIBOJBI;

e ymenue GOPMYIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBOWCTBA
HEU3YUYEHHBIX BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

e NOUCK UCTOYHUKOB XMMHUYECKON MH(OpMAINH, MMOJy4eHne HeoOXoaumMoi nHdopmanuu,
€e aHaJgM3, W3rOTOBJICHME XHUMHMYECKOrO0 HH(GOPMAIIMOHHOTO MPOAYKTa U  €ro
MIPE3ECHTALNS;

e - 61adeHue 00sA3aTENbHBIMUA CIIPABOYHBIMHM Marepuaiamu: I[leproanyeckoil CUCTEMOM
xumudyeckux — snemeHtoB  J[.  W.  MenneneeBa, Tabnuiel = pacTBOPUMOCTH,
IEKTPOXUMUYECKUM PAIOM HANPSDKEHUH METAIIOB, PSIOM 3JEKTPOOTPULIATEIBHOCTH -
JUISL XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XUMHYECKHUX 3JIEMEHTOB [-1V
NepUOJIOB U 00PAa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BEILECTB;

e ycmanoéneHue 3aBUCUMOCTH  CBOWCTB M IPUMEHEHMS BaXKHEHIIMX OpPraHUYECKHUX
COCMHEHUH OT UX XUMHUYECKOT0 CTPOEHUS, B TOM YHCIE U 00YCIOBICHHBIX XapaKTepOM
3TOro CTpOeHUs (MpeneiabHbIM WM HENpPEeNeNbHBIM) U HaluyueM (YyHKUMOHAIbHBIX
IpyHIL;

e MoOdenuposanue MOJIEKYJ BKHEUIITUX HEOPraHMUYECKUX U OPraHUYEeCKUX BEIIECTB;

* NOHUMAaHUe XUMHUYECKOW KapTHHBI MHpa KaK HEOTHEMJIEMOM 4acTH LIEJIOCTHON Hay4YHOH
KapTHUHBI MUPAa;



2) B LIECHHOCTHO-OPHUEHTAIIMOHHON cdepe - aHAIM3 W OICHKA MOCJIEICTBHMA IJIi OKPYIKaIOIIEH
cpez[H 651TOBOI>'I nu HpOI/I3BOI[CTB€HHOI>'I ACATCIIbHOCTH 4YCJIOBCKA, CBH38.HHOI>1 C HpOI/ISBO,Z[CTBOM n

nepepadoTKON BAKHEHUIITUX XUMHUECKUX MMPOTYKTOB;

3) B TpyaoOBO# cdepe - nposedeHue XUMUIECKOTO SKCIIEPUMEHTA; pa3eumue HaBbIKOB YICOHOM,
HpOGKTHO-HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOﬁ ACATCIIbHOCTH IMPU BBINTOJHCHUU MHAWBUAYAJIBHOTO
MPOEKTA MO0 XUMHUU;

4) B cdepe 3m0poBOro oOpaza KU3HH - coOn0OeHue IpaBUi OE30MacHOr0 OOpaIieHus ¢
BEIICCTBAMH, MaTepHalaMd M XHMHUYECKHMH MPOIECCaMH; OKa3aHWUE MEPBOM MOMOIIU IPH
OTpPAaBJICHUAX, OXKOrax MW [Jpyrux TpaBMaxX, CBA3AHHBIX C BCIICCTBAMU U Ha60paTOpHBIM
000pyI0BaHUEM.

3. TemaTnueckoe mianuposanme 11 kiaace 34 gyac (1 yac B HeeJ110)

Ne HaumeHoBaHue TeMbI KoaunuecTBO 0P/ 1IOP
n/n 4acoB

Tema 1. XuMu4ecKHii 3jieMeHT

1 OcHOBHBIC TTOHSTHS ¥ 3aKOHBI XUMHUH. 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢292

2 | PacuéTsl ¢ IpUMEHEHUEM ypaBHEHUS 1 Bu6muotexa [JOK
MenaeneeBa-Knaitnepona. https://m.edsoo.ru/7f41¢292

3 | PacyeTsl C NpUMEHEHUEM Ta30BbIX 3aKOHOB. 1 bubnuoreka [JOK
https://m.edsoo.ru/7{41¢292

4 | Ctpoenue aroma. M3oTomsi. 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292

5 | KBaHTOBBIE YKCIIa 3JIEKTPOHA. 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

6 | Kimaccudukamnuss XaMU4eCKIX JIIEMEHTOB: S-, 1 bubnmoreka [JOK

p-, d-, f-amemMeHTHI.

https://m.edsoo.ru/7f41¢292

Tema 2. CTpoeHue BelecTsa

7 OCHOBHBIE BHIBI XUMHYECKON CBSI3H, MEXa- 1 bu6mmoreka [IOK
HU3MBI UX 00pa3oBaHus. XapaKTEepPUCTHUKA https://m.edsoo.ru/7f41¢292
KOBAJIEHTHOW CBSI3H.

8 | BaneHTHOCTH M CTENEHb OKHCIICHHUS. 1 bubmoreka [JOK

https://m.edsoo.ru/7f41¢292

9 | IIpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJI 1 bubnuoreka [JOK
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HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB.

https://m.edsoo.ru/7f41¢292

10

JlucniepcHbIEC CUCTEMBI.

bubmunoreka LIOK
https://m.edsoo.ru/7f41¢292

11 |3amauu ¢ UCHOIb30BAaHUEM Pa3HBIX CIIOCOOOB but6mmoreka [IOK
BBIPAXKEHUS KOHLIEHTPALUU PACTBOPOB. https://m.edsoo.ru/7f41c292
12 | Pacuétsl, CBsI3aHHBIE C TPUTOTOBICHUEM bubmunoreka LIOK
pactBopoB. [IpaBuino cmelieHus: pacTBOPOB, https://m.edsoo.ru/7f41¢292
(«TIpaBHIIO KpecTay).
13 | Kpucramnoruapatsl bubmuoteka [JOK
https://m.edsoo.ru/7f41¢292
Tema 3. XuMnuecKue peakunu
14 | Knaccudukanus XuMHUYECKUX PEaKkIui B Bu6muotexa [JOK
OpraHN4eCKON U HEOPraHUYECKON XUMUU. https://m.edsoo.ru/7f41¢292
15 | PacueTsl, CBA3aHHBIE CO CKOPOCTHIO bubmuoteka [JOK
XUMHYECKHUX PEAKIUH. https://m.edsoo.ru/7f41¢292
16 | YcinoBusi cMeIeHus: XUMHYECKOTO bubmuoreka [JOK
paBHOBECHS. https://m.edsoo.ru/7f41¢292
17 | IIpou3BOJACTBO CEPHOM KUCITOTHI KOHTAKTHBIM bubnuoreka [JOK
CIocooom. https://m.edso0o.ru/7f41¢292
18 | OkuCIUTENHLHO-BOCCTAHOBUTEILHBIE bubmuoreka [{OK
peakuu(OBP). https://m.edsoo.ru/7f41¢292
19 | Dnexkrponutryueckas aucconuanus. (3./1.) bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
20 |I'moponwus. Bu6muotexa [JOK
https://m.edsoo.ru/7f41¢292
Tema 4. CBoiicTBa BeiecTs
21 | YopaxHeHus1, HJUTIOCTpUpPYIOLIHe o01me Bu6muotexa [JOK
XUMHYECKHUE CBOMCTBA METAJIOB. https://m.edsoo.ru/7f41c292
22 | CpoiicTBa d-3JIEMEHTOB 1 UX COECIUHEHUHN. bu6mmoreka [IOK
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Xpom. https://m.edsoo.ru/7f41¢292

23 | CBoiicTB d-371€MEHTOB U UX COCTUHEHUM. 1 bubmmoreka [JOK
Mapraner. https://m.edso0o.ru/7f41¢292

24 | CBoiicTB d-21€MEHTOB U X COCINHEHU. 1 but6mmoreka [IOK
Iunk https://m.edsoo.ru/7f41¢292

25 | Pacuétsl 110 TeMe «DNEKTPOIIH3 1 Bu6muotexa [JOK

https://m.edsoo.ru/7f41¢292

26 | YipaxHeHus, WUTIOCTPUPYIOITUE O0IIHe 1 bubmuoteka [JOK
XHMHUYECKHUE CBOMCTBA HEMETAIIJIOB. https://m.edsoo.ru/7f41¢292

27 | Kucnorsl opraHu4ecKkre U HEOPraHUYECKUE. 1 Bu6muotexa [JOK

https://m.edsoo.ru/7f41¢292

28 | AMdoTepHbIE OpPraHMYEeCcKre U 1 bubmuoteka [JOK
HEOpPraHUYEeCKUe COCAUHEHMUS. https://m.edsoo.ru/7f41¢292

29 | IloHsATHE O KOMIUIEKCHBIX COSTUHEHUSIX 1 bubmuoreka [JOK

https://m.edsoo.ru/7f41¢292

30 |T'enetnyeckas CBA3b MEXAY KilaccaMu 1 bu6mmoreka [IOK
OpraHUYEeCKUX U HEOPraHUYECKUX https://m.edsoo.ru/7f41¢292
COETUHEHUN.

31 | Lenouku mpeBpalieHuii, OTpakaronimue 1 bubnmoreka [JOK
TEHETUYECKYIO CBSI3b MEXKAY KIIACCAMH https://m.edsoo.ru/7f41c292
HEOPraHUYECKUX U OPraHUYECKUX BEIECTB.

32 | XuMHS ¥ DKOJIOTHSL. 1 bubmunoreka LIOK

https://m.edsoo.ru/7f41¢292

33 | XuMHA ¥ IIOBCEIHEBHAS KU3HD YEJIOBEKA. 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢292

34 | O606mIarONNi KOHTPOJIb. 1 bubnuorexa [IOK

https://m.edsoo.ru/7f41¢292
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

	Содержание 11 класс
	Результаты освоения курса
	3. Тематическое планирование 11 класс 34 час (1 час в неделю)

		2024-10-06T23:27:50+0600
	Перфильева Марина Анатольевна
	я подтверждаю этот документ




