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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHuMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS)
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[IporpaMmma 1mo XumMuu 1a€T TpEACTaBICHUE O LENAX, OOIIell cTpaTeruu
oOy4yeHHUsi, BOCHUTAHUA U Pa3BUTUS OOYydYAIONIUXCS CpPEACTBAMH y4eOHOro
npeaMera, YCTaHABJIUBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepIKaHusl, PEKOMEHIYEMYIO
MOCJICIOBATENIbHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3yibpTataM 00y4YeHHs XMMUHU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYArOMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUH CIYKUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUpYEMble XUMHUEH MNPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUU M 00 SBOJIIONUHU BEIIECTB B MPHUPOJIE, O MyTSAX PEHICHHUS TrI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIs HW3YYCHHS] XMMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posnb XMMHM B KHU3HU YEJIOBEKA. XHMHUS B CHUCTEME HayK.
Tena n BemecTBa. dU3nyecKue CBOWCTBA BEMIECTB. ArperaTHOe COCTOSIHUE BEIIECTB.
[lonsiTue 0 MeTonax mMo3HaHWS B XUMHHM. YucThie BemiecTBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE HJIEeMEHThl. CHMBOIBI XHUMHUYECKUX
a1neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCUTENbHAasE aToMHas macca. OTHOCHUTENbHas
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3anMoOCBsI3b KOJIMUYECTBA,
Macchl M YHCJIAa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE M XUMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XWMHUYeCKWe YypaBHeHUs. Kitaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYy/I0H, MpaBuiiaMu paboOThl B JTaOOpaTOpuUu U
npuéMamMu oOpalleHusl ¢ JJabopaTOPHBIM O00O0PYJOBaHUEM, M3yUYEHHE U OIMUCAHUE
¢uznuecknux CBOWCTB  00pa3lloB  HEOPraHWYECKUX  BEHIECTB, HAOIIOJeHUE
dusnueckux (IUIaBiIeHUE BOCKA, TasHUE JIbJa, pACTUpaHUE caxapa B CTYIKe, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XHUMHUYECKHX (FOpPEHHE CBEYHW, MPOKAJIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCJIOTOM) SIBJICHUM, HaOIIOICHUE U OTIMCAaHKE
OPU3HAKOB  MPOTEKAaHMS  XUMHUYECKMX  peakiui  (pas3iokeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pas3liokKeHHEe THAPOKCHIA
meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHUE *keie3a ¢ pactBopoMm comr menn (1),
M3y4eHHE CIOCOOOB pa3feieHusl CMECEH: C IMOMOIIbI0 MarHurta, (QUILTPOBAHHE,
BBIIAPUBAHUE, TUCTWUIALNSL, XpoMmatorpadus, MPOBEACHUE OYUCTKH MOBApPEHHOU
colv,  HaOMIOJAEHWE W  ONMHCAaHWUE  PE3yJbTaTOB  MPOBEACHUS  OIMBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIECH MOJEKYI
(1rapocTep>KHEBBIX ).

BaxHeiue npeacTaBuTeId HEOPraHMYeCKUX BelleCTB

Bo3znyx — cmech razos. CocraB Bo3ayxa. Kucmopon — anemMeHT M mpocToe
BellecTBO. Haxokaenwe Kuciopona B NOpupoae, (Pu3nueckue U XUMHUYECKUE
coiictBa (peakuuu ropenusi). Oxcuapl. Ilpumenenue xkucnopona. CrnocoOsl



MOJIyYEHHUS KUCIIOPo/ia B 1a00OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoaa
B npupoje. O30H — ajioTponHas MoAuGUKALINS KUCIOPO/Ia.

TeroBo#t 3pPpexkT XUMUUECKON peakuy, TEpPMOXUMHUECKUE YPaBHEHUS, SK30-
YU DHAOTEPMUYECKHUE pEeakuuu. TOIIMBO: Yrojib U METAaH. 3arpsA3HCHUE BO3]yXa,
yCUJIEHHUE NMapHUKOBOTO 3(hPeKTa, pa3pylieHue 030HOBOTO CIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxkaeHne Bonopona B IpUPOLE,
dbu3nYecKue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, ClIOCOObI noydeHust. Kuciaorsl
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOAbBL. Bomga kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE W HEHACBHIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMUUYECKHE CBOWMCTBA BOAbI. OCHOBaHMSI.
Ponb pacTBOpoB B mpupoje U B KU3HM 4eaoBeka. KpyroBopoT BOAbI B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudpuxanus nHeoprannueckux coeaunenuit. Oxcuapl. Knaccudukanms
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHble,  aM{(OTEepHBIE) U
HecosieoOpasyromre. HomeHnknatypa okcuoB. dusnyeckue 1 XMMUUECKUE CBOMCTBA
okcu10B. [TonydyeHnue okcuaoB.

OcunoBanusi. Knaccudukanuss oOCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHUM. @DU3NUECKME W XUMHUYECKUE CBOICTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinoT. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan akrtuBHoctm wmertamwioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa coneil. @u3M4YeCKMe M XMMHYECKHE CBONCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas CBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECTMHEHUI.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJEP/KAHUS KHUCIOPOJIa B BO3IyXE, MOJIYYCHHE,
coOupaHue, pacro3HaBaHWE U W3yYEHHWE CBOWCTB KHUCJIOpPOJAa, HaOI0eHNe
B3aUMOJICMCTBUS BEWIECTB C KUCIOPOJIOM U yCIOBUS BOSHUKHOBEHHUS U MPEKPAILCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHJOB M OMUCAHWUE MX CBOWCTB,
MoJIyyeHue, coOMpaHue, pacrno3HaBaHUE M U3yYEHHE CBOMCTB BOAOpoAa (TOpeHHeE),
B3aumojieiictBue Bojgopoaa ¢ okcugom Meaw (IlI) (BO3MOXHO HCHOJIB30BaHKE
BUJIEOMATEPUATIOB), HAOIIOJCHUE OO0pa3loB BEMIECTB KOJIMYECTBOM | MOIIb,
uccle0BaHue 0COOCHHOCTEN pacTBOPEHHMS BEUIECTB C PAa3IMYHON PACTBOPUMOCTEHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM JIOJI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJABI C METajlaMH (HATpUeM U KaJbIlueM) (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEpUaIOB), HCCIEeJA0BaHUE OOpa3loB HEOPraHUUYECKUX



BEILIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJACHUWE H3MEHEHUsI OKPACKU HHAUKATOPOB B
pacTBOpax KHUCIOT W Ienodeil, uzydeHue B3auMmopeictBus okcuma menu () ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METa/ulaMH, PEaKLUNd HEeWTpaau3alui,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHME OJIHOTO METaia JPYTUM W3
pacTBOpa COJIU, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a7a4 N0 TeMe «BakKHENIINe KI1acchl
HEOPraHUYECKUX COCTMHEHUM.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
iemenTtoB JI. H. MengeneeBa. CrtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KIacCU(UKAIUU XUMUYECKUX 2dyeMeHTOB. [loHsTHe o
IPYINax CXOJHBIX DOJEMEHTOB (IIEJOYHbICE U IIEJIOYHO3EMENIbHBIC METaJIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM()OTEepHbIE OKCUIIBI U
TUJPOKCH/IBI.

ITepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XMMHYECKUX 3JIE€MEHTOB [l.
N. MenpneneeBa. Koporkonepuonnas u amuHHonepuoaHas Gopmel Ilepuoanueckoit
cuctembl xumuueckux ossemeHtoB . WM. MenaeneeBa. Ilepuoabl W rpynimsl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000704YeK  aroMoB  mepBbIX 20  XMMHUYECKUX  DJIEMEHTOB
[Tepuoguueckoin cuctemsl J[. M. MenneneeBa. XapakTepucThka XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJIIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIaM.

3nauenue Ilepuoauueckoro 3axkoHa u Ilepuoauueckoi CUCTEMbl XHMHYECKUX
BJIEMEHTOB A pa3BUTUd Hayku W mnpaktuku. . WM. MeHnpeneeB — y4yéHbli U
IpaK/IaHMH.

Xumuueckas cBsizb. KoBaneHTHas (modsipHass W HEMOJISIpHAsi)  CBSA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHre oO0pa3IoB BEHIECTB METAIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IIMHKAa C pPAacTBOPaMHM KHCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHHs, COCIUHEHNUS ).

Mexcnpeomemunie ceéa3u

Peanuzanus MexnpenMETHBIX CBS3€d NPU HM3YYEHHH XUMHM B & Kiacce
OCYIIECTBIISIETCS] YEPE3 UCTOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHIA,



TaK M TOHSATHH, SBISAIOIIMUXCS CHCTEMHBIMH JJI1  OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01muMe ecTecTBEHHO--Hay4YHbIE MOHATHSA: HAY4YHBIM (DakT, rumoresa, Teopus,
3aKOH, AaHalMW3, CHHTE3, Kiaccu(uKalus, MepUOJUYHOCTh, HAOJIIOJECHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®duzuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIH]I, U30TOIBI,
PaAMOAaKTUBHOCTb, MOJEKYJa, JJIEKTPUUYECKHUI 3apsii, BELIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, GU3NYECKUe BEIUUMHBI, EUHUIBI U3MEPEHUS,
KOCMOC, IIJIaHEThI, 3BE€3/b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaJbl, TOPHBIE MOPOJbI, MOJIE3HbIE
MCKOIIA€MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYecCKAsl peaKIus

[lepuonuueckuii 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. CrpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaUs, KaJbIUs U UX COCTMHEHUN B
COOTBETCTBHUH C TIOJIOKEHUEM AJIEMEHTOB B llepronnueckoil cucremMe U CTPOCHUEM
UX aTOMOB.

Crpoenue BellecTBa: BHUIbl XHMHYECKON CBA3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMNA KPUCTAUIMYECKOW PEMIETKA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K Pa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuys XuMUIeCcKUX peakifil Mo pa3nTuyHbIM Mpu3HaKkaM (10 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 N3MEHEHHIO
CTETIEHEH OKHUCIIEHUS XHUMHYECKHX OJJIEMEHTOB, IO OOpPaTHUMOCTH, IO Y4YacTHIO
Karanu3aropa). JK30- U S3HIOTEPMUUECKUE PEAKIUHU, TEPMOXUMUYECKHE YPABHEHUS.

[lonsitue o ckopoct XxuMuueckod peakiuu. [lonsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IOHATHE O TOMOTrEHHBIX U TeTePOTrEeHHBIX
peakuusx. Ilonarue o karanmuse. [loHATHE O XMMHUUYECKOM paBHOBeCHMU. DaAKTOPBI,
BIUSIOIIME HA CKOPOCTh XHMHUYECKOW pPEaKUuh M IOJOKEHUE XHUMHUYECKOIO

pPaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuy, AIEKTPOHHBIN OayaHc
OKHCJIMTENTbHO-BOCCTAHOBUTEIBHOU pEaKUnH. CocraBrenue YpaBHEHU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢  HCMOJb30BAaHHEM  METojAa
3JIEKTPOHHOTO OajaHca.



Teopust AEKTPONIUTUYECKON AMCCOLMALMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTEHI.
Kartnonsl, aHnoHbl. MexXaHM3M JUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHUIAMHU
XUMHYecKor cBs3U. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu voHHoro obmeHa. YCIoBUS MPOTEKAHUS PEAKIMN MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE WOHHBIE ypaBHEHHs peakiuil. CBoWCTBAa KHUCIOT,
OCHOBAaHHUW M COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUECKONW THUCCOLUALUY.
KauecTBeHHbIE peakuinu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuyeckuit IKCnepumenm:

O3HAKOMJICHME C MOJEIAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAUIOB M HeMeTauioB (Tpadura W amMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakluu OT
BO3/ICHCTBUS Pa3IMYHbIX (DAKTOPOB, HCCIIEIOBAHUE HIIEKTPONPOBOAHOCTHA PACTBOPOB
BEUIECTB, IMpollecca JAUCCOLMALMU KHUCJIOT, MIeloYed U conedl  (BO3MOXKHO
UCIIOJIb30BAHUE BHUAEO MATEPUATIOB), TNPOBEIECHHUE OIBITOB, HWLIIOCTPUPYIOIINUX
NPU3HAKU MTPOTEKAHUsl PEAKIMi MOHHOrO0 oOMeHa (0O0pa3oBaHHe OCajKa, BbIIEICHUE
raza, oOpa3oBaHUE BOJbl), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTENIBHBIX peakUuui (FOpEHHE, PEaKUMH Pa3joKEeHUs, COCIUHEHHUS),
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C MOMOUIBIO KAUECTBEHHBIX PEaKLIHU Ha
UOHBI, pELICHNE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTaJibl 1 X COeIMHEHHUS

OO6mast  xapakTepucTuka TramoreHoB. (OCOOEHHOCTHM CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3myeckue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJiopa (B3aUMOACHCTBHUE C
MeTajulaMi, HeMeTajulaMH, ImienoyaMu). XiiopoBojpopon. ConsiHas KHUCTIOTA,
XUMHUYECKHE CBOMCTBA, OJYYEHUE, IPUMEHEHHE. [[efCTBUE XTopa U XJIOpOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxkHelne XJI0pUIbl U UX HAXOXKIAEHUE B IPUPOJE.

O6mast xapakrtepuctuka d37eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTtpoeHne W (GU3HYECKHE CBOWCTBA
MPOCTHIX BEIECTB — KUCIOPOJa U Cephbl. AJUIOTPOITHbIE MOIU(DHUKAIIUN KUCTOPOIa U
ceppl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOAOPON, CTpOoeHHE, (PU3NUYECKHE U
XUMUYECKHe cBoicTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciota, GU3NUEeCKre U XUMHYECKUE CBOMCTBA (00IMe KaK MPEICTaBUTEINS
KJlacca KHCIOT W crnenuduieckne). XUMHUYECKUE PEaKInd, JIeKallhue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a TMOJy4YeHHs] CEepHOW KHCIOThL. [IpuMeHeHue cepHoit
kucnoTel. Comm CepHOM KHUCIOTHI, KAadeCTBCHHAs peakinus Ha CyJIb(aT-uoH.
Haxoxnenne ceppl M €€ COCAMHEHUA B NPUPOJE. XHUMHUYECKOE 3arpsa3HEHUE
OKpY’Karolen cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIE T0K/H, 3arps3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPea0TBPAIICHHUS.



OO6mast xapakrtepuctuka 3neMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKMCIEHHUS. A30T, PACHpPOCTPaHEHHE B MPUPOJE,
¢uznueckre U XUMUYeckue cBorictBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
(¢u3znueckre U XMMHYECKUE CBOWCTBA, MOJIydeHHE U npuMmeHeHue. Cojlu aMMOHMS,
ux (pU3MvecKue U XMMHUYECKUE CBOMCTBa, mpuMeHeHue. KauecTBeHHast peakuusi Ha
MOHBl aMMOHUSA. A30THasg KHUCJIOTa, €€ TMOoJydeHue, (PU3UYECKUE U XUMHUYECKUE
cBOMcTBa (OOIIME Kak TMpEeACTaBUTENsI Kiacca KUCIOT U crhenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEW aMMOHUSI B KaU€CTBE MUHEPAIbHBIX yJIOOPEHUI.
XMMHUYECKOE 3arpsi3HEHHE OKpY:KaloUled cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BOAOEMOB). Docdop, amIOTPONHbIE
moaubukanuu pochopa, pusudeckre u xuMmudeckue croictea. Oxcua pochopa (V)
u ¢dochopHas kuciora, ¢GU3MUECKHME U XUMHYECKHE CBOMCTBA, MOJy4YEHUE.
Hcnonb3oBanue ¢pocharoB B KauecTBE MUHEPATIBHBIX yI0OPEHUN.

O6mast xapaxkrtepuctuka 31eMeHTOB |V A-rpynnsl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHCICHUsS. YTIEPOJ, aNIOTPONHbIe MoIU]UKaIuy,
pacnpocTpaHeHue B MpUpPOJE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuabl yriaepoaa, X Gusndeckue u XUMHUIECKUe
CBOICTBa, JCHCTBME HA SKUBBIE OpPraHU3Mbl, TMOJIy4YEeHHE U MPUMEHEHUE.
Okojoruyeckue TMpoOJeMbl, cBsizaHHble ¢ okcugoMm yriepona (1V), rumoresa
rJI00QJIBHOTO TIOTETJICHUSI KJIMMaTa, MapHUKOBBIA 3P ¢deKT. YToiabHas KHCIOTa U e
coii, MX (U3MYECKHE M XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBennas peakuus Ha KapOoHaT-uoHbl. lcmonp3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBLCKOM XO3sICTBE.

[lepBoHauanbHble TMOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, d3TaH, STUJICH, alleTUJICH, dTAaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (yroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux mnepepaboTku (OCH3MH), UX POJIb B OBITY M NpOMBINUICHHOCTH. [loHsATHE O
OMOJIOTUYECKN BaKHBIX BEIIECTBAX: KUPaAX, OENKaX, YriIeBoAaX — U UX POJIH B KU3HU
yenoBeka. MarepuanbHOE €IUHCTBO OPraHMUECKUX U HEOPTraHMUECKUX COCTUHEHUH.

KpemHunii, ero ¢u3mueckue ¥ XUMHUYECKHE CBOWCTBA, TIOJNyYCHHE U
npuMmeHnenue. CoenuHeHus: KpeMHuUs B mpupoje. O0mue npencraBieHus 00 OKCHe
kpemaust (IV) u kpemuueBoil kuciore. CHIMKATBI, UX HCIOJIb30BaHHUE B OBITY, B
MIPOMBITINICHHOCTH. BaXKHEHITNEe CTpOUTEIbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO,
IIEMEHT, OeToH, keine300eToH. IIpoOiieMbl  0€30MacCHOrO  HMCIOJIB30BAHUS
CTPOUTENHHBIX MATEPHUATIOB B TTIOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 0Opa3lOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
MIPOBEJICHUE KAYECTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI U HAOJIOICHNE MPU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTPAKAIOIINE (PU3NIECKUE U XUMUUYECKHUE CBONCTBA TAIOTCHOB



U UX COCAMHEHUH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHATIOB), 03HAKOMIICHUE C
oOpa3namMu XJIOpUAOB (TaJOT€HHUJO0B), O3HAKOMJIEHHE C O0Opa3laMu cepbl U e
COCIMHEHUSAMH (BO3MOXXHO HCIIONB30BAHME BUAEOMATEpPUAJIOB), HAOIIOJEHUE
mpouecca OOyriaMBaHUsA caxapa IO JACHCTBUEM KOHILIEHTPUPOBAHHOM CEpHOMU
KHUCJIOTBl, HW3Y4YEHHE XUMHUYECKHX CBOMCTB pPa30aBICHHOW CEpPHOW KHCIOTHI,
MPOBE/ICHUE KAUYEeCTBEHHOW peakUMH Ha CyJlb(paT-uOH U HAOJIIOJEHUE NpHU3HAKA €€
MPOTEKAHUs, O3HAKOMIIEHHE C (PU3WYECKUMM CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHUN (BO3MOXHO HMCIOJB30BAHUE BUAEOMATEPUAIOB), O0Opa3laMu a30THBIX U
dochopHbIX ymoOpeHui, moNydyeHHue, COOMpaHUE, paclo3HABAHHUE W HM3YUYCHUE
CBOICTB aMMHaKa, MpOBEJCHUE KaUeCTBEHHbIX peakluii Ha MOH aMMOHUA U (ocdart-
MOH U M3YYCHHE MPU3HAKOB MX MPOTEKAHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON
a30THOM KHUCIOTBI C MEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
U3y4YeHHE MOJeJe KpUCTAaUIMYECKUX pemérok anmasza, rpadura, ¢yiepeHa,
O3HAKOMJICHHE C MPOIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM MpPOTHUBOrasa, IMOJy4YeHue, coOupaHue, pacro3HaBaHUE U
U3y4YeHHE CBOWCTB YIJIEKHCIOrO Ta3a, MpPOBEICHHUE KAaYECTBEHHBIX peakluil Ha
KapOOHAT M CUJIMKAT-MOHBI U M3YYEHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a]1a4y
no teme «BaxkHeillne HeMeTauIbl ¥ UX COEIUHEHUS.

MeTta/ulbl M UX COETHUHEHMS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH HX
nonoxeHus B [lepuoguueckoit cucremMe xumuyeckux sieMeHToB Jl. M. MenneneeBa
U cTpoeHusi atomoB. CTpoeHrne MeTauioB. MeTtananyeckas CBSI3b U METalllInuecKas
KpUCTAJUIMYECKasi PEIIETKA. DIJICKTPOXUMHUUYECKUM PsAJl HANPSOKECHUHW METaJIoB.
dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOImMe crnocoObl MOJYYCHHS
MeTajuioB. [loHsATHE O KOPPO3MHM METAUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
koppo3un. CmiaBel (CTanb, YyT'yH, AIOPATIOMHHHMN, OpOH3a) MU WX NMPUMECHECHHE B
OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[[lenounble Metamibl: noJjiokeHue B llepuoguueckol cUCTEME XUMHYECKHX
snementoB JI. M. MeHneneeBa, CTpoeHHME HMX ATOMOB, HAaXOXKJICHHUE B MPHUPOJIE.
du3nyueckue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus W Kamusi). OKCHUIBI U
TUJIPOKCUIBI HATPpHUS U Kanus. [[puMeHeHne meI0YHbIX METAJIOB U UX COCUHECHUM.

[[lenoyHo3eMenbHbBIE  METAJUIBI MAarHUd ©W  KaJIbLWMK: TOJIO)KEHHUE B
[Tepuognueckoit cucteme xumuueckux 3yeMeHToB Jl. M. MeHneneeBa, cTpoeHUE UX
aTOMOB, HaxOXJeHHE B mpupojec. OU3NyecKnue U XMMHUUYECKHE CBOMCTBA MAarHusl u
Kanblis. BaxkHelie coeuHeHUs KalbIius (OKCHUI, THAPOKCHUI, coiin). KECTKOCTh
BOJIBI 1 CTTIOCOOBI €€ YCTpaHCHUS.



ANOMUHMI: OJIO)KeHUE B llepmoanueckoi CUCTEME XMMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroma, HaxoXAeHUE B Ipupoae. Dusuueckue u
XUMUYECKHE CBOMCTBa amtoMuHUSA. AMQOTEepHbIE CBONCTBA OKCHUJIa U THUIPOKCHU]IA
AJTIOMUHUSA.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XuMu4eckux sneMeHToB /1. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJI€HUE B mpupojae. Ouzndeckne 1 XuMHYECKUE
cBoMcTBa »xene3a. Okcuabl, rugpokcuansl u conu xenesza (ll) u xenesa (lll), ux
COCTaB, CBOMCTBA U IOJIyYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMd MeETaUIOB M CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBaMU, U3yUEHUE PE3yJIbTATOB KOPPO3UU METAIIJIOB (BO3MOXKHO UCTIOIb30BAHUE
BUJIEOMAaTepUaIoOB), OCOOCHHOCTEH B3aMMOACHCTBUSI OKCHJA KaJbIIUS W HATPUA C
BOJOM (BO3MOXXHO HCIIOJb30BaHNE BHUIAEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
KECTKOU BOJIbI, MpOIIecca TOPEHUS Kejie3a B KUCIOpoae (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEpUaIOB), TMPU3HAKOB NPOTCKAHMUsI KAUYE€CTBEHHBIX pEAKIM Ha HOHBI:
MarHus, Kajblksg, anfoMuHus, IuHKa, kemesa (I1) u xemesa (M), meau (1),
HaAOJII0/IEHUE U ONMCAaHKUE MIPOIIECCOB OKpAIIUBAHUS TUIAMEHU MOHAMH HATPHs, Kaus
U Kajablusg (BO3MOXKHO HCIIOJIb30BaHHWE BHJCOMATEPHAIOB), HUCCJCIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS WU THAPOKCHUIA IIMHKA, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaykHel e MeTasIbl U UX COCTUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u mMaTepuanbl B MOBCEIHEBHOW JKU3HU YelioBeka. besomacHoe
UCITOJIb30BaHUE BEIECTB M XMMHUYECKUX peakiuii B ObITy. llepBas momoms mnpu
XUMHUYECKHX OKOTax U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Karolllew cpenbl (MpeaesnbHas JOMyCTUMAs
KOHIIEHTpauus BemiecTB, gaiee — IIJIK). Ponb XuMuu B pemieHUM SKOJOTMYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

M3ydeHHe oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, ITOJIUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu

Peanuzaius MeXNpeAMETHBIX CBs3€d NP M3yYEeHUM XUMHUM B 9 Kiacce
OCYIIIECTBIISACTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK W TMOHATUH, SABIAIOMIMXCS CHUCTEMHBIMU [  OTIEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [HKJIA.

OO01Iue ecTeCTBEHHO-HAY4YHbIC TOHSATHS: HAay4dyHbIA (DaKT, THUIIOTE3a, 3aKOH,
TEOpHS, aHAIM3, CHUHTE3, KilaccHupukamms, TIEepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHHUE, MOJICIb, SIBJICHUE, TTAPHUKOBBIN A(D(EKT,
TEXHOJIOTHS, MaTepHUaIbI.



dwusuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYIIa, ANIEKTPUYECKUINA 3apsij, MIPOBOIHUKH,
MOJYTIPOBOHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, Tra3, PacTBOP, PACTBOPHUMOCTH, KpPUCTAIIMUECKas pEIETKa,
CIUIaBbl, (PM3MUYECKUE BETUYHMHBI, €AMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIAHEThI, 3BE311b1, COIHIIC.

buonorusa: ¢orocunrtes, npixanme, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaJbl, TOPHBIE MOPOJbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE  PEe3yJbTAThl OCBOCHHUS IMPOTPaMMbl OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTHTalOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIUTATEIBHON NIESITEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMUA B
oOliecTBe TpaBWJIaMU M HOPMaMH TIOBEJEHUS W CIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTATHI OTpaxaroT TOTOBHOCTD o0yJarommuxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  IIEHHOCTHBIX  OpUEHTAUUd U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEAWIO0, TIOHUMAaHMUS 3HAYEHUS XHUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON HH(MOpMaluendn o
NEPEIOBbIX JOCTHAKEHHUSX M OTKPBITUSIX MHPOBOM W OTEYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESITENbHOCTH TIPH BBIMOJHEHUU
y4eOHBIX, IIO3HABATENIbHBIX 3a/1ay, BBIMOJHEHUH XWMUYECKHX OKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHUIO M B3aWMOIMOMOIIA
B MpOIIECCE ATON y4eOHON NesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEICHHUE U
NOCTYTKH CBOMX TOBAPHUILEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHUYECKUE IPEACTABICHUSI O BEIIECTBE M XHWMHUYECKOM pEaKluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY VYPOBHIO pAa3BUTUS HAYKH U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS MPUPOAbI, B3AUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[03HABATEJbHBIE MOTHUBBI, HAIPABJICHHBIC HA IOJYYEHHE HOBBIX 3HAHUHU 110
XAMHUH, HEOOXOAWMbIC i OOBACHEHHS HAOIIOJAeMbIX TPOIECCOB W SBIICHHUIA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKOW KyJIbTYpPhl, B TOM 4YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpeIcTBaMU  MH(OOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JIO0O3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHOM U UCCIIEIOBATEIIBCKOMN EATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHSI 00YUEHUSI B JabHEHIIIEM;

4) popMupoBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 30pOBBIA 00pa3 >XKU3HHM, OCO3HAHWE TOCJIEACTBUUA U HEMPHUATHE
BpEAHBIX  TpUBbIYEK  (YyMmOTpeOJeHUs  ajakoroJigs, HApPKOTUKOB, KYypEHHs),
HEOOXOAUMOCTH  COOJIFOJICHUS TIpaBUJl  OE30MAaCHOCTH TMpU  OOpallleHHuH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpPEC K MPAKTHUUYECKOMY HM3Yy4YeHUIO0 mpodeccuil u TpyJa pa3jiudHoro poja,
yBaXXEHUE K TPYAY U pe3ysbTaTaM TPYJIO0BOW JAEATEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHMS MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBINA BHIOOP WHIWBHUIYaTbHOU
TPACKTOPUU TPOJOJDKCHHUS O0pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCIeIHON
npodeccroHaIbHON JACATEILHOCTH W PA3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCITUTAHMSI:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHHUS, MOHHMAaHHME IIEHHOCTH 3[0POBOTO U
O6e3zomacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecCKOMy U TICHUXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
npaBWJI 0€30MaCHOTO MOBEJEHUS MPU paboTe C BEIIECTBAMH, a TAKKE B CUTYyaIlHsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydyaeMble MPU H3YYCHUH XUMHUH, IS
peILIeHUs 3aJa4, CBSI3aHHBIX C OKPYXAIOUEH NPUPOJHOW CPEeOM, IS IOBBIIICHUS
VpPOBHS  JKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS  TJIOOQJIBHOTO  Xapakrepa
AKOJIOTUYECKUX MpoOJeM M MNyTel UX pelIeHUs MOCPEACTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe wMeTanpeIMETHBIX pPE3yJbTAaTOB BBLACIAKOT 3HAYUMBIE IS
dbopMupOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHUS, TPUHIIHII,
runore3a, (axkT, CcucTeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOIB3YIOTCS. B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX W TMO3BOJSIOT Ha
OCHOBE 3HAHUW U3 ATUX MpeAMeToB (OPMUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHbIEe NEeHCTBUS (TIO3HABATEJbHBIC,
KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOOecneynBaoT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHHUPOBAHUIO MU OCYILECTBICHUIO Y4YEOHOU
NeSATeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PaCKpPhIBaTh CMBIC] XMUMHYECKUX MOHATUM (BBIIEIATH HX XapaKTepHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3h C JPYTUMH TOHSTHSIMU), HCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU MJI1 KIacCUPUKAIMM XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi,
yCTaHABIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXAYy OOBEKTaMU H3y4YEHHS,
CTPOUTH JIOTUYECKUE PaACCYXACHUS (MHAYKTHUBHBIC, NECIYKTUBHBIC, MO aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TPHUMEHSATh B TIPOIllECCe TIO3HAHUS TOHATHS (NMPEIMETHBIC U
MeTarpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJIB3YEMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HaK (CHMMBOJI DJJIEMEHTa), XuMuueckas ¢Gopmylia U ypaBHEHHUE
XUMHYECKOM PEAKIMU — MPU PElICHUH Y4eOHO-TO3HABATENbHBIX 3aJa4y, ¢ YYETOM
ATUX MOJIETBHBIX TMPEACTABICHUI BBISBISATh M XapaKT€PU30BATh CYIECTBEHHBIE
NPU3HAKA U3YyYAaE€MBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHMUYECKHX PEaKIHid,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CIICJICTBEHHBIE  CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

YMEHHE UCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTa
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NIPABIJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPTAaHM3AIMU H TPOBEICHHUIO
VUCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATH €ro pe3yabTaT, (GopmMymupoBaTh 0000IICHUS U
BBIBOJIbI 10 PE€3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOW padoTe.

Pabora ¢ ungopmaumeii:

YMEHUE BBIOWpPATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH WHOOPMAIUIO
pPa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpATypa XMMUUYECKOTO COJIEpKaHUsl, CIIPAaBOUYHbIE TOCOOUS,
pecypebl HTEpHETa), KPUTUYECKUA OLICHUBATH MPOTUBOPEUYHBYIO U HEJIOCTOBEPHYIO
uHpopMaIuio;



YMEHHUE MPUMEHATH Pa3IMYHbIE METOJbl M 3alpochl MPU IMOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIHUMBIX JJII BBINOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 3a]a4 ONpEeJeIEHHOr0 THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  MCIMONB30BaHUA  HMH(DOPMAMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOHl aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeACTaBICHUS HHPOPMaLUU U
WUIIOCTPUPOBATh pElIaeMble 3a/Jaud  HECJOKHBIMU CXEMaMH, JuarpaMMaMH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCIMOdb30BaTh M  aHAJIM3UPOBATH B Mpolecce Yy4yeOHOW U
UCCIIEIOBATEIbCKON JEeATENbHOCTH HMHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKatoUIel MPUPOTHON CpeIbl.

KomMyHnKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHMS 3a7aBaTh BOIPOCHI (B X0Jie Auanora v (Win) JUCKYCCUH) MO CYIECTBY
oOcyxJaeMol  TeMbl, (OPMYIHPOBATH CBOM  MPEIJIONKEHUS  OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TPEACTaBISTH  MOJy4YEHHbIE  pPE3yJdbTaThl  MO3HABATEIbHOMN
JESTENBHOCTU B YCTHBIX M MMCbMEHHBIX TEKCTAX; JIeJIaTh MPE3EHTAINIO Pe3yIbTaTOB
BBITIOJIHEHUSI XMMUUYECKOT0 JKCIepUuMeHTa (71ab0opaTOpHOro OIbITa, J1ab0OpaTOPHOM
paboTHI IO UCCIIEIOBAaHUIO CBOWCTB BELIECTB, Y4€OHOTO MPOEKTA);

YMEHHS y4ye0HOro COTPyJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MIO3HABATEJIbHOM U HUCCIEI0BATENLCKON AESITEIbHOCTU NP PEIIEHUH BO3HUKAIOIIUX
npobjseM Ha OCHOBE YyuéTa OOIIMX MHTEPECOB U  COIJIACOBAHMS IO3ULUMN
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3IOBbIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX
NEHUCTBHM, ONpeJielieHne KPUTEPHUEB IO OILICHKE KavyecTBa BBIMOJHEHHOW pPabOThI H

Apyrue).

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE NeHCTBHS:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LEJIH JESITEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBIISIT, KOHTPOJUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITENBHOCTh, BbIOMpaTh Hambosee 3(PEeKTUBHBIE CIOCOOBI pelieHus Y4eOHBIX U
MMO3HABATEIBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTABISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JIEWCTBUM TIPU  BBIIIOJHEHUM 33aJaHUA €  YYETOM
MOJIYYCHHsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHOM LEIH, YMEHHUE
MCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IpejiaraéMble B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3ylbTATOB IO OCBOCHHUIO  00S3aTEIBHOTO
COJIepKaHMs, YCTAaHOBJIEHHOIO JaHHOW (QeaepanbHOl paboyelt MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIONIMMHUCS HAy4yHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEeUCTBUH, cienupUuyYecKue s TpeIMETHON 00JacTu «XUMHUS», BUABI AEATENbHOCTU
[0 TOJYYEHHIO HOBOIO 3HAHMS, €ro HHTEpPHpeTaluH, NpPpeoOpPa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYALHSX.

K koHiy oOydenust B 8 kjacce mpeaMETHBIE pe3ylbTaThl HA OA30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHM: aToM, MOJEKYIa,
XUMHUYECKUI BJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOJIHAsT M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWUYECTBO BEIIECTBAa, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JiI XUMUUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJSIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHUIATECILHOCTh, CTENEHb
OKHCJICHUS, XMUMHUYECKas peakius, KiacCuPuKaius peaxkiuid: peakiuu
COCIMHEHUS, PEaKIIUU PA3I0KEHUs, PEaKIIMKU 3aMEeIIeHUs, peakiiui oOMeHa,
9K30- U DHAOTEPMHYECKHE pPEaKIMH, TerioBoM 3ddexT peakuuu, sapo
aToMma, OJJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaaUyC aroMma,
XUMUYECKasi CBSI3b, TMOJISPHAs W HEMOJsSpHAs KOBAJEHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KaTUOH, aHUOH, PAaCTBOP, MaccoBasi J0JIsl BemiecTBa (IIPOIICHTHAs
KOHIIEHTpAIIMsI) B pACTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKUX TOHATUH U
OPUMEHATH 3TH HOHITUS MIPU ONUMCAHUU BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISi COCTaBJIEHUS (POPMYII BEIIECTB
Y YPAaBHCHUN XUMHUYECKUX PEAKIIHM;

OTIpEeJIeNsITh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTETICHb OKUCJICHHSI JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, TPUHAIIICKHOCTD
BEIIECTB K OINpEACNEHHOMY KJacCy COeQuWHEHU 1o Gopmynam, BHUT
XUMUYECKOW CBA3M (KOBaJE€HTHAas W HOHHAs) B HEOPraHUYECKUX
COETMHEHUSAX;

packpeiBath cMmbicn Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMaHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX BJEMEHTOB OT HUX TNoyiokeHus B llepumomnueckoil cucreme,
3aKOHOB COXpPAaHEHUSI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

OMMCHIBATh W XapakTepu3oBarh Tabmuunyro Gopmy [lepuogmaeckoit
CUCTEMbl XUMUYECKUX JIEMEHTOB: pa3iinyaTh MOHATHUS «TJIaBHAs MOATrPYIIa
(A-rpynma)» u «mobounas moarpynmna (b-rpymma)», manesie u Gonbiine
MEepUObl, COOTHOCHUTh OOO3HAUYEHHS, KOTOpbIE HMEIOTCA B TalJule
«Ilepunoanueckas cucrema xummudyeckux sjaemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHUMHYECKHX 3JIEMEHTOB



(coctaB u 3apsn sapa, oOIIee YHCIO JIEKTPOHOB U paclpelieieHue MX IO
AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHWYECKHUE BEIECTBa,
XUMHYECKUE peakuuu (MO YUCIAYy M COCTaBy YYacTBYIOLIMX B PpEaKIUU
BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOWCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKIAasi OMHMCAHUE MPUMEpPaAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKMX MpPEBpaLIEHUH B
Pa3TUYHBIX YCIOBUSX;

BBIUKCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMMHYECKOrOo »3JeMeHTa 1Mo (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOM peaKilny;

NPUMEHSTh OCHOBHBIE ONEpPALUUA MBICIUTEIBLHOW ACSTENBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTeMaTH3alMI0, KiIacCUPUKALHUIO,
BBISIBJICHUE TMPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — JJII W3YyYEeHUS CBOMCTB
BEUIECTB U XUMHUYECKUX PEaKLU, ECTECTBEHHO-HAy4YHbIE METObI TIO3HAHUS
— HaOJI0ZieHNe, U3MEpPEHUe, MOJEIUPOBAHHUE, SKCIEPUMEHT (peasbHbI U
MBICJICHHBIN);

CJIEIOBATh NpaBWJIaM I0JIb30BAHUS XUMUYECKOHW MOCYI0M U J1a00paTOPHBIM
o0opyloBaHMEM, a TakXke IpaBwiaM oOpallleHuss C BELIeCTBAaMU B
COOTBETCTBUM C MHCTPYKUMSIMHM [0  BBIIOJHEHHIO J1abOpaTOPHBIX
XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(Boopoza M KHCIOpPOAA), MNPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHOM
MaccOBOM JOJE€H pPacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH W IPOBOAMTH
XUMHYECKUE SKCIEPUMEHTHl I10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C OMOIIbIO UHJIMKATOPOB (JTakMycC, (eHoN(TaIenH, METHIOPAaHK U

TpyTue).

K konity oOydenus B 9 kjacce mpeJIMETHBIE PE3ybTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX MTOHATUN: XUMUYECKUAN DJIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb OKHCIIEHUS,
XAMHUYECKasi PEaKIHsl, XUMHUYECKasl CBSA3b, TETUIOBOM d(DPEKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, DJIEKTPOJIUTBHI, HE3JICKTPOJIUTHI,
ANEKTPOJIUTHYECKAs TUCCOLMALINS, peaKlIMM HOHHOTO OOMEHa, KaTaluu3aTop,
XUMUYECKOE paBHOBECHE, O0OpaThuMble U  HEOOpaTUMbIE  PEaKIMH,



OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTaHOBJICHUE, aJUIOTpomnus, amM(pOTEPHOCTh, XUMHUUECKas
CBs3b (KOBaJICHTHAs, HIOHHAs, METAJUIMYECKas), KpUCTAJUTMYECKasl peiéTka,
KOppO3Hsl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON PEAKUHH, MPEICIbHO
nonyctumas koHnentpanus [1JIK Bemecrtsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TIOHIATHHA U
MPUMEHATH ITU MTOHATHUS MPU OMMMCAHUM BEIIECTB U UX MPEBPALICHUN;
HCIIOIh30BaTh XUMUYECKYI0 CUMBOJIUKY JUJISI COCTaBJICHUS (DOPMYJI BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

ONpPEAEsATh BAJECHTHOCTh M CTEIEHb OKUCJIEHUS XUMHUYECKUX DJIIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOTO  COCTaBa, MPUHAMLICKHOCTh  BEHIECTB K
OMpeIeIEHHOMY KJIACCY COCIMHEHUH 1o (opMyliaM, BUJI XUMUYECKOUN CBSI3H
(KoBaJIeHTHAsl, MOHHAs, METAJUINYeCKasi) B HEOPraHUYECKUX COCTUHEHUSX,
3apsii MOHA TI0 XUMHUYECKOU (popMyJie, XxapaKkTep Cpe/ibl B BOJIHBIX PacCTBOpax
HEOPraHWYECKUX COCTMHEHUM, TUI KPUCTAJTNYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbich llepuonmueckoro 3akoHa J[. WM. Menaeneea wu
JEMOHCTPUPOBATh €r0 TOHMMAaHUE: ONHUCHIBATH U  XapaKTEPU30BaTh
Tabnuunyto (opmy Ilepuogmueckoil CHCTEMbl XUMUYECKHUX DIIEMEHTOB:
paznuyaTth TMOHSATUS «IJIaBHas moarpynmna (A-rpynma)» u «1mobouHas
noarpynmna (b-rpynma)», Manbile U OONbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCA B MEPUOIUYECKON TabIuIEe, ¢ YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB H
3apsn  Anpa, oOIIee YHUCIO DSIEKTPOHOB M pacClpesesieHHe HX IO
AJIIEKTPOHHBIM CJOSM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCIUMHEHUN B IMpeleiiaX MaJIbIX NEPUOJOB U
[JIaBHBIX MTOATPYII C YYETOM CTPOCHHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTBhI, HEOPTaHUYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHCIy M COCTaBy YYAacCTBYIOIIMX B PEAKUUHU
BEIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HM3MEHEHUIO CTETCHEW OKHUCICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIMME U CHenUu(DUUECKHe XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEHIECTB, IIOATBEPKIAsl OIHUCAHUE
MPUMEPAMHA  MOJICKYJSIDHBIX W HMOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS JJIEKTPOIUTHUECKONW JUCCOLMALUNA KUCIIOT, IIEJI0YEn
U COJIEH, MOJHBbIE U COKpAIIEHHBbIE YpaBHEHHUSI PeaklMii MOHHOTO OOMEHa,
YPaBHEHUs PEaKUUN, IOATBEPKIAIOINX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEX/y BEIIECTBAMU PA3JIMUYHBIX KJIACCOB;



pacKphiBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUI
HOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PEeaKLui;
MPOrHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHA,
BO3MOXKHOCTH TPOTEKAaHUS XWMHUYECKHMX MPEBpPAIICHUHA B Pa3IUYHBIX
YCTIOBHSIX;

BBIUUCIISITh OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO »3JeMeHTa Mo ¢GopMylne COECIUHEHHS,
MacCOBYIO JIOJIIO BELECTBAa B PACTBOPE, MIPOBOJIUTH PACUETHI 110 YPaBHEHUIO
XUMHAYECKON peaKinu;

COOIO/IaTh TMpaBUjIa MOJIB30BAHUS XMMHYECKON MOCYI0M U J1abopaTOPHBIM
o0opyaoBaHMEM, a Takke MpaBuiaa OOpalleHHs C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSMH 10  BBITIOJHEHHIO  JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYCHHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMmaka U yriaeKucsoro rasa);

MPOBOJIUTH PEAKIMH, TOITBEPKIAIONINE KAa4eCTBEHHBIN COCTAaB Pa3iUYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TYTEM XJIOPHA-, OpOMHI-, HOAWI-,
kapOoHat-, (Qocdar-, cunukar-, cynabdpar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W WOHBI M3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEILECTB;

IOPUMEHATh OCHOBHBIE ONEPALMU MBICIUTENBHON JESITENbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMAaTU3alUI0, BbISIBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€l — AJI1 M3YyYEHHUS CBOMCTB BELIECTB M XUMHYECKHUX
peakiuii, ecTeCTBEHHO-Hay4yHbleé METOAbl IO3HaHMS — HaONIO/ICHNUE,
U3MEpEeHNE, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICJICHHBIN).
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obacTpb
bu6morteka [IOK
€CTECTBO3HAHUS U
1.1 I 5 0 3 https://m.edsoo.ru/7f4183
p 7¢ https://resh.edu.ru
e TETHHOCTH
YeJIoBEKa
BemecTBa u bu6moreka [IOK
1.2 XUMUYECKHE 15 1 0 https://m.edsoo.ru/7f4183
peaxkmuu 7c
Hroro mo pazgeny 20

Pa3znen 2. BaxkHeiinue npeacraBsu

TECJIN HECOPraHUY€CKUX BEIICCTB

Bo3znyx.
bu6moreka [IOK
Kucnopon.
2.1 Homsmre o6 6 0 0 https://m.edsoo.ru/7f4183
7¢ https://resh.edu.ru
OKCHJIaxX
Bonopon.Ilonstue bubnuoreka [IOK
2.2 0 KHCJIOTax U 8 0 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuoreka [[OK
2.3 [Tonsitre 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAaHMAX 7c
OCHOBHBIE KJIaCChl bubmuoreka [JOK
2.4 HEOPraHMYECKHX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHNH 7c
Hroro no paszneny 30

Pazpnen 3. Ilepuoanueckuii 3akoH u Ilepuoguveckasi cucremMa xumudeckux 3jaemenTos /1. U.
MenpgeseeBa. Ctpoenne aToM0OB. XUMHYeCKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbBIE

peakuuu
[lepuonnueckuii
3aKOH U bubmuoreka [JOK
3.1 Mepuommaeckas 7 https://m.edsoo.ru/7f4183
7c
cucTema -
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://resh.edu.ru/
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https://m.edsoo.ru/7f41837c

XUMHUYCCKUX
anemeHToB [[. 1.
Mennene-eBa.
Crpoenue aToma

I[TPOTPAMME

XumMmudeckas
CBSI3b. bu6mmoreka [{OK
3.2 OKHCIIUTEIBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIIBH ic
bIC pEaKIUu
bubmmorexa [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68
YACOBIIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Koan4yecTBO 4acoB
HaumeHoBaHue pa3aeioB u duekTpoHHble (¢ poBbIE)
Ne n/n KoHTpoJbHbIE IIpakTHYeckue
TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
IloBTOpEHHE M yrinyOiIeHHE
11 3HaHI/I§ OCHOBHznyaS CJIOB 5 1 0 bubmorera [JOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XUMHYECKHX PEaKITHii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTHYECKAS
1.3 rccoruanus. XuMHUECKUe 8 1 1 bubmorexa [TOK
' A HHat https://m.edso0.ru/7f41a636
peaKkIiy B pacTBOpax
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
OO6mras xapakTepucTuKa
bu6mmoreka [IOK
2.1 XUMHYECKUX 3eMeHTOB VIIA- 4 0 1
https://m.edso0.ru/7f41a636
rpymmnbl. ["agoreHs
OO0mas xapakTepuCTHKA
B P P bubnuoreka [JOK
2.2 XUMHYECKHUX 31eMeHTOB VIA- 6 0 0
. https://m.edso0.ru/7f41a636
rpymmnbl. Cepa u €€ coeTMHeHH
OO1as XxapakTepucTuKa
53 XUMHUYECKHUX AJIeMEHTOB VA- 7 0 1 bu6mmoreka [JOK
' rpymmsl. A3o0t, pocdop u ux https://m.edsoo.ru/7f41a636
COCJTMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOm1ast xapakTepuCTUKA
24 XUMHYECKUX daeMeHTOB IV A- 8 1 5 bubmuoreka [IOK
' rpynnsl. YIiaepoa U KpEMHUN U https://m.edsoo.ru/7f41a636

nX COCIUHCHUA

Wroro mo pazueny 25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

bubmmorekxa [{OK

3.1 06 7 4 0 0
HIHE CBOMCTEA METAILIOB https://m.edsoo.ru/7f41a636

B N bubnuorexa [JOK
AXKHCUIIIUEC MCTAJIJIBI U UX
3.2 16 1 2 https://m.edsoo.ru/7f41a636

COCIUHCHUA
A https://resh.edu.ru

Hroro mo pazueny 20

Pasznen 4. Xumus v oOKpy:Kamomas cpeia

BemecTtBa 1 Matepuanel B BubmaoTexa LIOK
4.1 P 3 0 0 https://m.edsoo.ru/7f41a636
JKU3HU YEJI0BEKA
https://resh.edu.ru
Hroro mo pazgeny 3
bu6mmoreka [JOK
P 3 0 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJBI 1151 YUEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

Xumus. 8 ki1.: KoHTposibHBIC U TPOBEpOUYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2017.

Xumus. 9 xi.: KonTponbHbie U TpoBepouHbie padboThl K yueOHUKyY O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u
ap. - M.: [Ipoda.

["a6puensu O. C., Bockoboinukosa H. I1., Smykosa A. B. Hactonbhas kHura
yautens. Xumus. 8 KiI.: Metoauueckoe mocodue. - M.: JIpoda.

INa6puensa O. C., OctpoymoB . I'. HactonpHas kaura yuurtens. Xumus. 9 Ki.:

Mertoandeckoe mocooue. - M.: JIpoda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



bu6mnorexa IIOK
https://m.edsoo.ru

Poccuiickast anextponHas mkosa https://resh.edu.ru






