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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1Mo XMMHUK Ha YpPOBHE OCHOBHOTO O0IEro 0Opa3oBaHUsl COCTaBJIEeHAa Ha OCHOBE TPeOOBAHMI K
pe3yabTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl  OCHOBHOrO 00Imiero oopa3oBaHus,
npeactaBieHHbx B @I'OC 00O, a Takke Ha OCHOBE ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHHS U ¢ YIETOM
KOHIICTIMY TpenojaBaHus ydeOHOro mnpeamera «XuUMHUS» B 00pa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu.

[IporpaMMa 1o XuMHH JAET NPEACTABIECHUE O LENIAX, OOLIeN cTpaTernu o0y4eHus, BOCOIUTaHUs U Pa3BUTHS
oOyuaroluxcsi CpeJACTBaMH y4yeOHOro TMpeAMeTa, YCTaHABIMBAET 00s3aTeNbHOE IPEIMETHOE COJepiKaHue,
[IpelyCMaTpUBAET paclpeiesieHue €ro Mo KjaccaMm M CTPYKTypUPOBaHHE 110 pa3zesiaM U TeMaM IPOrpaMMbl IO
XUMHUH, OIPENENseT KOJIWYECTBEHHbIE M KAaYECTBEHHBIE XapPAaKTEPUCTUKU COJCPKAHMS, PEKOMEHIYEMYHO
IIOCJICZIOBATEIbHOCTh H3YYEHHUSI XHMUU C YYETOM MEXIIPEAMETHBIX WU BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHU
y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroluXcs, OIpeaeiseT BO3MOXKHOCTH IpeaMeTra Uit
peanu3anu TpeOOBaHMK K pe3yslbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MNpOrpaMMbl Ha YpOBHE
OCHOBHOr0 001ero obpazoBaHusi, a Takke TpeOOBaHWIl K pe3yibTaraM OOy4YeHHS XUMHUHU Ha YpOBHE Iieyiei
U3Y4EHHUs NPEIMETa U OCHOBHBIX BHJIOB y4EOHO-IIO3HABATEJIbHOM JIE€ATEIBHOCTH O0YYaroIlerocs 1o OCBOCHUIO
y4eOHOTO COoIepKAHMUS.

3HaHME XUMHHU CIYXKUT OCHOBOH NIl (JOPMHUPOBAHUS MUPOBO33PEHUS 00Yy4aIOIIErocs, €ro npeacTaBIeHUuN
0 MaTepHallbHOM €IWHCTBE MHUPA, BAXHYI pOJb WrpaloT QOpMHUpPYyEMble XUMHEH MpeACTaBICHUS O
B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 IBOJIIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHHs TI00aNbHBIX MpoodIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTrEeTHUECKOM, MUIIEBOM U SKOJIOTMYECKOi 0e30MacHOCTH,
po0JIeM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peajH3alMid BO3MOXXHOCTEH ISl CaMOpPa3BUTHSA M (HOPMHUPOBAHUSA KYJIbTYPHI JTUYHOCTH, €&
o0miei U QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHWE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOYYarOIIMXCsl, HAaBBIKOB HMX
CaMOCTOSITENIbHON yueOHOU AESITeTbHOCTH, SKCIEPUMEHTAIBHBIX U HUCCIEI0BATENIbCKUX YMEHUN, HEOOXOAUMBIX
KaK B [IOBCEJTHEBHOM YKU3HU, TaK U B IPOPECCUOHAIBHOM J1€ATENbHOCTH;

3HAKOMHUT CO CleUr(UKONH HAyYHOTO MBIILICHUS, 3aKIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IUIA/Ia HA €IUHCTBO
IIPUPO/BI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHUM €CTECTBEHHO--HAyYHOM IPaMOTHOCTHU
oOyJaronuxcs;

croco0cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K IPUPOJIE, K
YeJIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTHYECKOE 00pa3oBaHue 00YyJarOLIHXCS.

JlanHble HampaBlieHUs] B OOYYCHUH XUMHH 00ECTIEYMBAIOTCS CIEIU(UKON cofepKaHus YIeOHOTo MpeIMeTa,
KOTOPBIN SBISETCA MEJarornyecku aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKW XHMHUHM Ha ONpeAeiIEHHOM
Jrare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHUs OPHEHTHUPOBAH HAa OCBOEHHE OOYdYarOLIMMMCS
CUCTEMBbI [IEPBOHAYAIBHBIX OHATUN XUMUHU, OCHOB HEOPTraHUYECKONH XUMUU U HEKOTOPBIX OTAENIbHBIX 3HAUUMBbIX
MOHATUN OPraHUYECKON XUMHUH.

CrpykTypa conepkaHHs MPOrpaMMbl 10 XMMHU CPOPMHUpPOBAHA Ha OCHOBE CHUCTEMHOrO MOJAXO0Ja K €€
n3ydyeHno. ColepskaHue CKIIaJbIBAETCS U3 CUCTEMBI MOHATHM O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI
MOHATHM O XuUMHYecKoM peakuuu. OOe 3ITH CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIMITY
IIOCJIE0BATEIBHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernueckue 3HaHHS pacCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKH MOJTYYEHHBIX U OCMBICIIEHHBIX (PaKTOB,
Pa3BUBAIOTCS IOCIEA0BAaTEIbHO OT OJHOIO YPOBHSA K JPYroMY, BBINOJHSAS (QYHKUIUH OOBSCHEHHUS U
MIPOTrHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEM MPAKTHYECKOrO MPUMEHEHHUS U MOJYUYEHHS H3ydaeMbIX
BELIECTB.

OcBoeHME mMporpamMmbl IO XHMHUU CIOCOOCTBYET (OPMHUPOBAHUIO TMPEJCTABICHUS O XHMHUYECKOM
COCTABJISIOLIEH HAYYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOMN MIPUPO/IbI, IEHHOCTHOI'O OTHOLIEHHS K HAYYHOMY
3HAHHWIO M METOJaM IO3HaHUSA B Hayke. M3ydueHHe XUMHUU IPOUCXOAMUT C MPHUBJICYECHHUEM 3HAHUN U3 paHee
M3YyYEHHBIX yueOHbIX mpeaMeToB: «Okpysxarouuii Mup», «buonorus. 5-7 kimaccb» 1 «Dusmka. 7 Kiacey.



[Ipy w3yyeHMH XHMHUU MPOUCXOAUT (POpPMUpOBAHHE 3HAHUM OCHOB XMMHMYECKOW HAyKHM Kak o0jacTu
COBPEMEHHOTI'0 €CTECTBO3HAHMUS, IPAKTUUECKON I€ATEIbHOCTH YEJIOBEKA U KAK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIbTYpbl. 3a/1aya yueOHOro npeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHIINX
(akToOB, TOHATHUN, 3aKOHOB W TEOPETHUYECKUX TIOJOKEHUH, JOCTYMHBIX O0000IIEHUI MHPOBO33PEHUIECKOTO
Xapakrtepa, sf3bIka HayKd, B MPUOOIICHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3yYEeHUH BEUIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIFHBIX YMEHUH U UX IPUMEHEHUH B Y4€OHO-TIO3HABATEIILHON 1
y4eOHO-HCCIIeIOBATEIbCKON  IESTEIbHOCTH, OCBOCHMM MpaBuil Oe€30MacHOro oOpalleHusi ¢ BellecTBaMH B
[MOBCEIHEBHOW KU3HU.

[Ipn M3ydyeHUH XMMHM Ha YpOBHE OCHOBHOI'O OOIIero oOpa3oBaHUsl BaXKHOE 3HaU€HUE MPUOOpENr Takue
LIEJIH, KaK:

— (GopMHUPOBAHNE WHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHHATHUIO PELICHUH, CTIOCOOHOM aaanTUPOBAThCA K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOY4YEHHMS Ha CHUCTEeMaTHYecKoe NpuoOIieHHue OOydaroluXcsi K CaMOCTOSITEIbHOM
MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOAAaM TIO3HaHUs, (OPMHUPYIOIMM MOTHUBAIMIO W pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— ofecriedeHre YCIOBHH, CIOCOOCTBYIOIIUX TMPUOOPETCHHIO OOYYAIONIMMIUCS OIBITa Pa3HOOOPa3HOM
NeSITeIbHOCTH, TIMO3HAHUS W CAMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUIS PA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

— (opmupoBanue o0mel QyHKIMOHAIBHON U €CTeCTBEHHO-HAY4YHON IPaMOTHOCTH, B TOM YHCIIE YMEHHM
OOBSICHATH M OLICHUBATH SIBICHUSI OKPYKAIOIIEr0 MHPA, UCIOIb3YsS 3HAHUS M ONBIT, MOJydCHHBIE IPH M3YYCHUU
XUMHH, TPUMEHSITh UX MPU PEUICHUH MTPOOJIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM JEITEIbHOCTH;

— (opmupoBanue y 0O0ydarOUIMXCs TYMaHUCTHYECKHX OTHOIICHWW, MOHMMAHUS IIEHHOCTH XHMHUYECKHX
3HaHUU AJI BBIPAOOTKH SKOJIOTHYECKH 1EecO00pa3HOro MOBEACHUsS B OBITY U TPYAOBOH NEATEIHHOCTH B LIENAX
COXpaHEHUs CBOETO 3710POBbS U OKPYXKAIOIIEH IPUPOIHOMN CPEIbl;

— pa3BUTHE MOTHBALIUKA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCHUTAHHIO Ha OCHOBE
YCBOGHHS OOIICYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQHIsS W HANPaBICHHOCTH
JalbHENIIero o0y4yeHus.

OOmiee ymciio 9acoB, OTBEACHHBIX JUISI M3yYCHHS XMMHUH Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMA,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posb XMMuM B )KU3HM YeI0BeKa. XUMHUs B cUcTeMe Hayk. Tena u Bemecta. dusnyeckue
CBOMCTBA BEILLIECTB. ArperaTHoe cocTosiHue BemecTs. [[oHsATHE 0 MEeTOAaX MO3HAHUS B XUMHUH. UHCTHIE BEIIECTBA
u cMecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 7eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie U croxxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi ¢opMynia. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTB. OTHOCHUTENbHA aTOMHAs Macca. OTHOCHUTENbHAsA MOJIEKYJIsipHas Macca. MaccoBasi 0J11 XUMHUYECKOTO
3JIEMEHTA B COEAMHEHHH.

KonnuectBo BeniectBa. Monb. MossipHas macca. B3auMoCBs3b KOJIMYECTBA, MACChl M YHCJIA CTPYKTYPHBIX
enuHuIl BeuiectBa. Pacu€rel mo popMmyniam XUMHUYECKUX COCTUHEHUH.

®usnueckue U XMMHYECKUE SIBICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHMSI MacChl
BelecTB. XWMHUYECKHe ypaBHeHHs. Kiraccupukamuss XMMUYECKUX peakuuid (COCTUHEHUs, PAa3JI0KCHHS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYy[IO0#, mpaBuiaMu paboThl B jJaboparopuu U MpuéMaMu OOpalleHus: ¢
1abopaTopHBEIM O00OpYJIOBaHWEM, HM3YYCHHE W ONHCAHWE (DU3MYECKHX CBOWCTB OOpPAa3IOB HEOPTraHUYECKHX
BelIeCTB, HaOMoIeHne Gpu3nyeckux (IUIaBIeHUE BOCKA, TasHUE JIbJa, pPaCTUpaHHE caxapa B CTYNKe, KUIICHUE U
KOH/JICHCAIIUsI BOJBI) U XUMUUYECKHUX (TOPEHHUE CBEYH, TPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella
C KHUCIIOTOM) sSIBIIGHWH, HAOJIOJICHUE M OMHCAaHHE MPU3HAKOB MPOTEKAHMSI XMMHUYECKHUX PEaKIil (pa3iiokeHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapwusi, pasznokeHue ruapokcuga meau (1) mpum
HarpeBaHuu, B3auMOJICHCTBUE kene3a ¢ pacTBopoM coiu Meau (1), uzydenue cnocoOoB pasneneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UILTPOBAHWE, BHINIAPUWBAHWE, JUCTUUIALMSA, XpoMaTorpadus, MPOBEICHUE OYHCTKH
MOBapEHHOI CcoNlM, HAONIOJICHHE M OMHCAHHE PEe3YJIbTaTOB IMPOBEACHHUS OIbITa, WIIIOCTPUPYIOMIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3/IaHHE MOJIENEeH MOJIEKYJ (IIApOCTEPHKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BeleCTB

Bo3nyx — cmecwh raszoB. CocraB Bosnyxa. Kucimopom — snemMeHT U mpoctoe BemecTBo. Haxoxknenue
KHCIIOpo/ia B TMpUpofe, (PU3NYecKue W XUMUYeckue cBoiicTBa (peakmuu ropenus). Oxcuabl. [Ipumenenue
kucioposa. CriocoObl MoMyYeHus KUCIOpoJa B JabOpaTOpUu U MPOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B
npupoae. O30H — alOTpoIHas MOAU(UKAIIHS KUCIOPOAA.

TeroBolt 3¢h(}HEKT XUMHUUYECKOW PEAKIMU, TEPMOXUMHUYECKUE YPAaBHEHHS, DK30- U IHIOTEPMUUYECKUE
peakiuu. ToOrmMBO: yroib W MeTaH. 3arps3HEHHE BO3JyXa, YCUJIEHHE MapHUKOBOro 3¢ dexTa, paspylieHue
030HOBOTO CJIOSI.

Bogopon — anemeHT u npoctoe BemecTBo. HaxoxxaeHne Boopoaa B npupojae, Gusndeckue U XuMHUECKHe
CBOMCTBA, MPUMEHEHNE, CIIOCOOBI MoTyueHus. Kuciorer u comnu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Bonma kak pactBopurens. PacTBopbl. HacwlllieHHBIE M HEHACBHIICHHBIC
pactBopbl. PacTBOopuMOCTh BellecTB B Boje. MaccoBasi J10Jisl BEIIECTBA B pacTBope. XMMHYECKUE CBOMCTBA
BoJibl. OcHOBaHMs. Poiib pacTBOPOB B MPUPO/IE U B )KU3HU YesloBeKa. KpyroBopoT BobI B pupoie. 3arpsisHEHUE
MPUPOJHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heopranmueckux coeaumHeHnil. Oxcuapl. Knaccudukarus okcuaoB: cojeoOpasyromiye
(ocHOBHBIC, KHCIOTHBIE, amM(oTepHbIe) U HecoleoOpasywomue. HomeHknatypa okcuaoB. Duzndeckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [lomydeHne OKCHuIioB.

OcHoBanus. Knaccudukaiuss OCHOBaHWM: MmENOYM W HEPAaCTBOPUMBIE OCHOBaHWsA. HomeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHrne ocCHOBaHUH.

Kucnotel. Knaccudukamnus kucinot. HomeHknarypa kucinot. @u3ndeckue 1 XUMUIECKHE CBONCTBA KUCIIOT.
Psapn akruBHocT MetaiuioB H. H. bekerora. [lonydyenue kucnior.

Comu. Homenknatypa cosneil. @u3znueckue 1 XuMU4Yeckue cBoiicTBa coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEKy KJIaCCAaMU HEOPTAaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4ueCTBEHHOE ONpEIeNICHNEe COACPKAHUS KUCIOPO/ia B BO3AyXe, MOJydeHne, COOMpaHne, pacrio3HaBaHHE
M U3YyYCHHE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHCTBUS BEUIECTB C KHUCJIOPOJOM U  YCIIOBHUS



BO3HUKHOBEHHUS U TpEKpalleHus TopeHus (mokapa), O3HaKOMJICHHE ¢ oOpa3laMi OKCHUIOB U ONHCAHUE HX
CBOWCTB, MOJy4YeHUE, COOMpaHUE, PaCIO3HABAHKNE M M3YYCHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJCHCTBUE
Bosopoaa ¢ okcuaom meau (1) (Bo3M0kHO HCTIOIB30BaHUE BUICOMATEPHUAIIOB), HAOI0IeHHE 00Pa3Il0B BEIIECTB
KOJMYeCTBOM | MOJb, MCCIEeIOBAaHUE OCOOEHHOCTEH pPacTBOPEHHUs BEIIECTB C PA3IMYHON pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHHUE PACTBOPOB C OMPENEIEHHON MACCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOIBI
C MeTaJulaMH (HATPHEM M KallbliieM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), HCCIEI0BaHNE 00pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHUE U3MEHEHUS OKPAaCKU MHAMKATOPOB B PacTBOpax
KHMCIIOT M ILIEeNOoYel, u3yueHue BzaumonencTBusa okcujga meau (ll) ¢ pacTtBopoM cepHON KHCIOTHI, KUCIOT C
METaJUIAMM, PEaKLHUil HEUTpaau3aluu, MOJTyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHUE OJIHOTO MeETajlla
IPYrUM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BaxHelimue Kiacchl
HEOPraHUYECKUX COCTMHECHUI.

epuoguueckuii 3akoH u Ilepuognueckass cucrema xumMudeckux 3jiemeHToB JI. . MenpgesieeBa.
Crtpoenue aToMoB. XuUMH4ecKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[TepBbie MOMBITKH KIACCU(DUKANMHA XUMUYECKHX IJIEMEHTOB. [IOHATHE O TpyIIax CXOMHBIX JJIEMCHTOB
(IenoYHbIe U IIETOYHO3EMENIbHBIE METaJlIbl, TajOreHbl, WHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3zyloT
amM(pOTepHBIC OKCUIBI ¥ TUAPOKCHUJIBI.

[lepuonuueckuii 3akoH. Ilepumoanyeckass cucrema xumuueckux odiaeMentoB JI. WM. Menneneesa.
Kopotkonepuognas u mmHHONEpuoaHas ¢opmbl [leprmonnueckoid cucteMbl XUMHYECKUX 3iieMentoB [I. U.
MenpneneeBa. [lepuonbl u rpynmbl. @U3NYECKHU CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAA M TPYIIbI
3JIEMEHTA.

Crtpoenune aromoB. CoctaB aToMHBIX sijaep. M3otombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMOB nepBbIX 20 xumuyeckux 3nemeHTOB I[lepuoguueckoit cuctemsl JI. M. MenneneeBa. XapakrepucTuka
XAMHUYECKOT0 3JIEMEHTA M0 ero nojoxenuto B [lepuonuueckon cucreme /. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paadyca aroOMOB XHMMHYECKHX JJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenne [lepuoamueckoro 3akoHa u llepuogudeckoil cUCTEMbl XUMHYECKUX 3JIEMEHTOB JIJISl pPa3BUTHUSA
Hayku U npaktuku. /. 1. MenneneeB — yu€HbIN U IpaXKJaHuH.

Xumnueckasi CBsi3b. KoBajeHTHast (moJjsipHass W HEMOJSPHAs) CBsI3b. JIEKTPOOTPHUIATEIILHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel  okuciIeHUs U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lloB BEIIECTB METAINIOB M HEMETAJUIOB, B3aUMO/ICHCTBHUE THIPOKCH 1A IIUHKA C paCTBOPaMU
KHCJIOT W WIEJNOYEH, MPOBEIECHUE OMBITOB, WIIIOCTPUPYIOMUX MPUMEPhl OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemnwie ceasu

Peanuzamnusi MeXNpeaMETHBIX CBS3€M NpU H3YYEeHUHM XUMHUHM B 8 KIJAcC€ OCYHIECTBISETCS Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUN, TaK U TIOHSITHH, SBISIONIMXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO--HAYyYHBbIC TOHSTHS: HAy4YHBIM (DAaKT, THIOTE3a, TEOpHs, 3aKOH, aHalU3, CHHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOCHIE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHUE, MOJIETb, SIBJICHHUE.

dusnka: maTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOIbI, PaIdO0aKTUBHOCTD,
MOJIEKYJa, IEKTPUUECKUN 3apsfl, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ra3, (hu3nueckue
BEJIMYUHBI, €TUHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJIE3HbIE HMCKOMAaeMble, TOIJIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUuMHUYeCKasi peaKkius
[lepuonnueckuii 3akoH. [leproauyeckas cucrema xumudeckux sneMenToB Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB XUMHYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KaJHs,
KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUU C ITOJIOKEHUEM 3JIEMEHTOB B [lepronueckon cucreme U CTpOCHUEM
MX aTOMOB.



CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBS3H.

Knaccupukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHME CBOWCTBA BEILECTB,
OTHOCSIIIIUXCSL K PA3IMUHBIM KjaccaM HEOPTaHWYECKUX COEIMHEHUH, T'€HETHYecKas CBA3b HEOPraHMYECKHX
BEIIIECTB.

Knaccuukanus XuMHYECKUX peakIuil Mo pa3IUYHbIM MpU3HAKaM (IO YUCITy U COCTaBY yYacCTBYIOUIHMX B
pEaKIMK BELIECTB, MO0 TEIIOBOMY 3G (EeKTy, 0 U3MEHEHHUIO CTENEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, TIO YYaCTHIO KaTaJIn3aTopa). DK30- H SHAOTEPMHUECKUE PEAKIINH, TEPMOXUMUYECKIE YPABHEHHUS.

Ilonarue o ckopoctu xumuueckoil peaxuuu. Ilonatue 06 0OpaTMMBIX M HEOOPATHMBIX XHMHYECKHX
peakuusx. [loHsTHE 0 TOMOrE€HHBIX U reTeporeHHbIx peakuusx. I[lonsrue o karanuze. Ilonarue o xumuueckom
paBHOBecHH. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH peakIMy U MOJIOKEHNE XUMUYECKOT0 PaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, IEKTPOHHBINA OaJaHC OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHHE YpaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBHUTENBHBIX PEAKLMN C HCIOJIB30BAaHMEM METOAA
ANIEKTPOHHOTO OasiaHca.

Teopuss >IEKTPOIUTHUECKON AMCCOLMALUMN. OJEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAAMH XUMHYECKOH CBs3U. CTeneHb AHMCCOLMALNU.
CunbHble U criabble IEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YcinoBHs NMPOTEKaHUsI peaklUUii MOHHOTO OOMEHa, IMOJIHbIE M COKpallEHHbIE
WOHHBbIE YypaBHeHUs peakuuid. CBOHCTBa KHUCIIOT, OCHOBAaHUM U cojeil B cBeTe NPEJCTaBICHUNH 00
ANEKTpoIUTHYECKON qucconuanuu. KauecTBeHHble peakiiuy Ha HOoHbL. [loHsATHE O ruapoau3e comneil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYeCKHUX BEIECTB — METaIOB U
HeMmeTaioB (rpadura U anmasa), CJIOKHBIX BEIIECTB (XJIOPUAA HATPUS), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEaKIHUU OT BO3JIEHCTBHS Pa3IMUHBIX (PaKTOPOB, UCCIEAOBAHHE SJIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, Ipoliecca AUCCOLMAIMN KUCIOT, IIeI04Yeld U coieil (BO3MOKHO HMCIOJIb30BaHUE BHUJEO MAaTEpHaJIoB),
MPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOIMX MPU3HAKH NPOTEKAHMS pPEaKUUid HOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHME Tra3a, OOpa3oBaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOLUIMX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakUuil (TOpeHue, peakliuy pa3jiokKeHHs], COEIMHEHUS), paclloO3HaBaHUE HEOPraHMYEeCKUX
BEIIIECTB C ITOMOIIBIO KAUYECTBEHHBIX PEaKIMil Ha MOHBI, peIlIeHHe SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIIEHN OKHCIICHUS.
CrpoeHune u Qpu3nvecKkre CBONCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMHUYECKHE CBOIMCTBA HA MpUMEpE XJopa
(B3aMMOJEUCTBUE C METalJlaMM, HEMeTallaMH, Iienoyamu). XsopoBojgopos. ComsHas KHCIOTa, XUMHUYECKUE
CBOMCTBA, MOJyYEHHE, IpUMEHEHUE. [[eficTBHE XJIOpa M XJIOpPOBOJOPOJAa HA OpraHM3M 4YeloBeka. BakHeimme
XJIOPUJIBI U UX HAXOXKACHHUE B IIPUPOJIE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTEIIEHU
okucineHus. CtpoeHue M (pU3MUECKHE CBOICTBa MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHBIE
Moau(UKAIMK KUCIOpoJa M cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOJOpoa, CTpoeHue, (u3nyecKue u
XUMHYecKkHe cBoicTBa. OKCHJIBI CEphl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa, GU3NYECKUe U
XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT M crenuduueckue). XuMHUUYECKHE Peakluu,
JeKallie B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOIy4eHUs! CepHOM KUCIOTHI. [IpuMeHeHue cepHOW KHCIIOTHI.
Conu cepHOW KHUCIIOTBI, KaueCTBEHHAsl peaklus Ha cyinb@arT-uoH. HaxoxneHue cepbl U €€ coelMHEHUN B
npupojie. XUMHMUYECKOE 3arpsi3HEHHE OKpPYKAaIoLleW Cpeibl COeAMHEHHSIMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS.

OOm1ast xapakTepucTuka 31eMeHToB VA-rpymibl. OcOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTePHbIE CTENECHH
OKHUCJIeHUs. A30T, pacnpocTpaHeHHe B MpHUpoje, (pu3nueckue U XUMuyeckue cpoiictBa. KpyroBopor azora B
npupojsie. AMMHAK, ero (pu3nuecKue U XUMHUECKUE CBOMCTBA, MOJyyeHHe u nmpumeHenue. Coiau aMMOHUS, UX
¢dbusznyeckue U XUMHUYECKHE CBOMCTBa, mpuMmeHeHHe. KauecTBeHHas peaklys Ha HMOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MojydeHue, (pu3nueckue u XMMHUUYECKUe CBOMcTBa (0OIIMe Kak MpeNCTaBUTElNs Kiacca KHCIOT U
cnenuduueckue). lMcnonp3oBaHWe HUTPATOB W COJIEW aMMOHHUSI B KauyeCTBE MMHEPAIbHBIX YIAOOPEHMI.
XUMHYECKOE 3arps3HEHUE OKPYXKalolledl cpelpl COCIMHEHUSMHU a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE
BO31yXa, MOYBBl U BOJ0EMOB). Docdop, amnorponnsie Mogudpukauuu (ocdopa, puznyeckue U XUMHUYECKHE
coiictBa. Okcun ¢ochopa (V) u dochopnas kuciora, pu3nyeckrne U XUMHUYECKHE CBOWCTBA, MOJy4YECHHUE.
Hcnonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.



OOmas xapakrepucTtika 31eMeHToB IV A-rpynmbl. OcCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKUCJICHUS. YTIEPO, aJUIOTPONHBIE MOAU(DHUKAIINHN, pACIPOCTPAHEHUE B MIPHUPOE, (GU3HUECKUE U XUMHYECKUE
cBoiictBa. Axncopomus. KpyrosopoT yriepoma B mpupoae. OKCHUIBI yriaepoaa, ux (GU3NYECKUe W XUMUYECKUE
CBOWCTBA, JICWCTBUE HA KUBBIC OPTAHU3MBI, MIOTYYCHHE U MPUMEHEHHE. DKOIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC
¢ okcunom yraepoga (IV), rumore3a TII00ANIBHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3¢ddexT. YrompHas
KUCIOTa M €€ CONM, WX (U3UYECKHe M XMMHUYECKHME CBOWCTBA, IMOJIyueHHE M INpuMeHeHune. KadecTBeHHas
peakuusi Ha KapOoHaT-uOHBL. Vcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEILCKOM
XO35MCTBE.

[lepBoHayasbHbIe TMOHATHUS OO0 OPraHMYECKHX BEIIECTBaX KaK O COCAMHEHUSAX yriepojaa (MeTaH, 3TaH,
STWIEH, alETWIEH, 3TaHOJI, IJIMLEPUH, YKCyCcHas Kuciota). [IpupoaHble MCTOYHUKU YIIIEBOAOPOIOB (yroJib,
MIPUPOJIHBIN Ta3, HEPTh), MPOAYKTHI UX TepepaboTku (OEH3HMH), UX POJIb B OBITY U IPOMBITIUICHHOCTH. [ToHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: XKHUpaX, OCNKax, YIIeBoJaxX — U UX POJIM B KU3HU YeJoBeKa. MaTepuaibHOe
€MHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAMHEHUM.

Kpemuuii, ero gusuveckre 1 XMMHUYECKHE CBOWCTBA, MOTy4YeHHE U mpuMeHeHne. CoeTuHEHUS KPEMHUS B
npupose. OOmue mpexacraBieHuss o0 okcuae kpemHus (IV) u xpemHueBor kwuciore. CHIMKATHI, HX
UCTOJIBb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BajkHeiIine CTpoUTeNbHBIE MaTepHallbl: KepamMHKa, CTEKJIO,
eMeHT, OeroH, >kene300eToH. [IpoOiembl 0€30MacHOrO HCHOJB30BAHUS CTPOUTENBHBIX MaTepHalioB B
[MOBCEIHEBHOMW KU3HU.

Xumuueckuii 3xcnepumenm:

n3y4eHue oOpa3l0B HEOPraHUMUECKUX BEILECTB, CBOMCTB COJISIHOM KHUCIJIOTHI, POBEIECHNUE KA4ECTBEHHBIX
peakuuii Ha XJIOPUI-HOHBI M HAONIOACHHE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpa)karoliue (Qu3ndeckue u
XMMHUYECKHE CBOMICTBa TaJlOT€HOB U MX COEIMHEHUH (BO3MOXHO HCIOJb30BaHUE BUAEOMATEPUATIOB),
O3HaKOMIIEHHE ¢ o0pa3lamMu XJOPUAOB (raJlOTeHUI0B), O3HAKOMIIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSIMU
(BO3MOXXHO HCHOJIB30BAHUE BHICOMATEPUANIOB), HAOIIOACHUE Tpolecca OOyrIMBaHUs caxapa IO JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIOTHI, W3Y4YEHHE XUMHUYECKHUX CBOWCTB pa30aBICHHOW CEpPHOW KHCIIOTHI,
IIPOBEJICHNE KaYECTBEHHOM PeaKIMK Ha Ccysb(aT-uoH U HaOJI0IeHHE pU3HaKa €€ MPOTEKaHMsI, 03HAKOMJIEHHE C
(bu3nuecKuMU CBOMCTBaMH a30Ta, Gochopa u ux coeluHEHU (BO3MOXKHO HCIIOIb30BaHHE BUAECOMATEPUATIOB),
oOpasuaMu a30THBIX U (HocPOpHBIX ynoOpeHuH, MoTydeHue, cooupanue, paclo3HaBaHWEe U U3y4eHHE CBOMCTB
aMMHaKa, MPOBEJeHNEe KAaYeCTBEHHBIX peakluid Ha MOH aMMOHMS U (docdaT-uOH U HU3yYEHHE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJAEHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB), M3yYeHUE MOJIeNel KPHUCTAJUIMYECKUX pemeEToK anMasa, rpadura, dymnnepena,
O3HAaKOMJIEHHE C IPOLIECCOM aJCOpPOIMN PACTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YITIEM U YCTPOMCTBOM
NPOTHBOra3a, MOITy4YeHUE, COOMpaHHe, paclo3HaBaHHWE M M3Y4YE€HUE CBOICTB YIVIEKHUCIOIO ras3a, MpoBeleHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-HOHBI U U3yYEHHE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMIIEHHE C
MPOAYKIIMEH CUIIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE 3KCIEPUMEHTANbHBIX 3a7ady no TeMe «Baxueimme
HEMETAJUTBl U UX COCTUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiass XapakTepUCTHKa XUMHYECKMX D3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
Ilepuoanueckoit cucteme xumnueckux 3nemeHToB [I. 1. Menneneesa u ctpoenus atoMoB. CTpOE€HUE METAIIIIOB.
Mertannnueckasi CBSI3b U MeTa/NIMYecKass KpUCTAJIMUECKasi pemérka. DJIEKTPOXUMUYECKUHN sl HalpsLKeHUN
MeTaoB. Ou3nyeckre U XMMHYECKHE CBOMCTBa MeTaioB. O01mue cnocoObl moiydeHus: MetawioB. [Tonstue o
KOpPpO3UU METAJIJIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT KOoppo3uu. CmiiaBbl (CTanb, YyTyH, JIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[Ilemounble MeTamibl: nosnokeHue B Ilepmonnuecko cucreMe xXuMuuyeckux oanementoB J[. M.
MeneneeBa, CTpOEHUE UX aTOMOB, HaXOXK/JI€HUE B npupoe. Pusnueckue 1 XuMUYECKHUE CBOMCTBA (Ha IpUMEpe
Hatpusi ¥ Kanmsi). OKCHIBI W THAPOKCUIBI HATpusi W Kanus. [IpuMeHeHWe WIeTOYHBIX METAJIOB M HX
COCIMHECHUM.

[[lenouyHO3eMENBHBIE METAIUTBI MAarHUM M KaJIBIIUHU: MOJIOkKEHNE B [leproauyeckoil cucteMe XMMUYECKUX
anemeHToB JI. M. MeHaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B mpupoje. PU3ndeckue U XUMHUYECKHE
CBOMCTBA MarHusl W Kajblus. Baxuelmme coefMHEHUS KanbIus (OKCHI, TUIAPOKCHU, colin). KECTKOCTh BOABI U
CrOCco0BI €€ yCTpaHeHusl.

Amomunuil: nonoxeHue B llepuogmueckod cucreme xumuueckux sieMeHToB [l M. Menneneesa,
CTpOCHHE aTOMa, HaxOXJeHHe B mpupoje. PU3ndecKue W XUMHUYECKUE CBONCTBA amtoMUHUSA. AMdoTepHbIe
CBOMCTBa OKCHJA U THAPOKCUAA ATFOMUHUSL.



XKeneso: nonoxenue B Ilepuoanueckoit cucrteme xumuyeckux 3nemeHToB [[. 1. MenneneeBa, crpoeHune
aToMma, HaxoXxJeHue B npupozae. Pu3nueckue U XMMUYECKHUE CBOMcCTBa xkemne3a. OKCHUIIbIL, THAPOKCUIBI U COJIH
xenesa (I1) u sxenesa (11l), ux cocra, cBOWCTBa U MOJTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3laMi METaJJIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH, U3YUYE€HUE PE3YIbTaTOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJlblUsl U HaTpHsl ¢ BOJOH (BO3MOXHO HCIOJB30BaHUE BHAEOMATEPUANIOB), UCCIEIOBAHUE CBOWCTB KECTKOU
BOJBI, IPOIECCA TOPEHUs XKejle3a B KUCIOPOAE (BO3MOXHO HCIIOJIb30BAHHWE BUJEOMATEPHUANIOB), MPU3HAKOB
MPOTEKaHMsI KAUEeCTBEHHBIX PEAaKIMii Ha HOHBI: MAarHHs, KaJabllHs, aJlOMHHUSA, [HKa, ene3a (1) u xxemesa (111),
meau (l1), HaOmroneHWe M omHMcaHWe MPOIECCOB OKPAIIMBAHUS IUIAMEHU WOHAMH HATPHS, Kalus W KaJlbLUs
(BO3MOKHO MCIOJIB30BaHUE BHUJIEOMATEPHAIIOB), UCCIIEOBaHHE aM(pOTEPHBIX CBONCTB TMAPOKCUAA AIFOMUHUS U
THJIPOKCUIA IIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHII1e MeTauibl U MX COSAUHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa 1 MmaTtepuansl B IOBCEAHEBHOW JKU3HU 4YelloBeKa. be3onacHoe MCIONb30BaHHE BEILECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMOILb MPH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYIKaIOLIEH cpelibl (MpeaenpHas JOIyCTUMask KOHLIEHTpAlusl BEUIECTB, Jajee
— ITJK). Posib XuMuu B peIICHUH YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIC MaTepUabl).

Meoscnpeomemmnnie ceasu

Peanuzamusi MeXnpeaMETHBIX CBSI3€M MpPU H3YUYEHWHU XUMHUHM B 9 KJacce OCYILECTBISETCS uepes
MCIIOJIb30BaHNE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX IMOHSATHH, TaK W MOHSATUH, SBISIOMINXCS CHCTEMHBIMU IS
OTJIENbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAyYHbIE TMOHSATHS: HAY4HBIH (DakT, THUMOTe3a, 3aKOH, TEOpHWs, aHAIN3, CHHTES,
KiaccuuKanus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOACIUPOBAaHNE, U3MEPEHHE, MOJIETIb, SIBJICHUE,
MApHUKOBBIN (P PEKT, TEXHOTIOTHSI, MATEPHAIIBL.

@duzuka: marepusi, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOMbI, PaJAUOAKTUBHOCTD,
MOJIEKYJa, 3JEKTPUYECKUM 3apsiji, MPOBOJHUKHU, IMOJYIPOBOJHUKH, IUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BEIeCTBAa, I'a3, PacTBOP, PACTBOPUMOCTh, KPHUCTAJUIMYECKas pPEIIETKa,
CIUTaBBI, PU3NUECKUE BEIMIUHBI, €AUHUIIB H3MEPEHHSI, KOCMHUYECKOE TIPOCTPAHCTBO, TUIAaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, 6uocepa, IKOCHUCTEMa, MUHEPAIbHBIE YAOOPEHUs, MUKPOIIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaANbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAaeMbIE, TOTIMBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTPaMMBbl OCHOBHOI'O 0OIIEero oOpa3oBaHMs JOCTHTAIOTCS B XOJ€
0o0y4eHHs XMMHMU B €JMHCTBE y4eOHOW M BOCIUTATENbHON AEATENBHOCTH B COOTBETCTBUU C TPaJAULMOHHBIMU
POCCHICKMMH  COIIMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBCHHBIMH ILIEHHOCTSIMH, TPUHIATHIMH B OOILECTBE
IIpaBUJIaMU M HOpMaMHM IOBEJEHUS U CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSA, CaMOPa3BUTHS M COLMAIN3ALUN
00yJaroIuXxcs.

JIuuHOCTHBIE pe3ynbTaThl OTPAXKAOT TOTOBHOCTh OOYYaIOLIMXCS  PYKOBOJACTBOBATHCS  CHUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PAaCIIUPEHHUE ONBITA AESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH!

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLUEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAy4yHOMY HAacleauIo,
MIOHMMAaHMsI 3HaYeHUsI XUMUYECKON HayKH B )KHU3HU COBPEMEHHOI'O O0IECTBA, CIOCOOHOCTH BJIA/IETh 1OCTOBEPHOM
uHbopManueli O TEepeAOBBIX JOCTH)KEHUSX M OTKPBITUSX MHPOBOM W OTCUECTBEHHOW  XHMMH,
3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpoilcTBE MHUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS. O COLMAIBHBIX HOPMAaxX M IIPaBHIaX MEXKIMYHOCTHBIX OTHOLICHWM B KOJUICKTHUBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOH, y4eOHO-MCCIeT0BaTEeIbCKOM, TBOPUECKOW H
APYyTrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOW COBMECTHOW MESTEIbHOCTH HPU BBINOJIHEHUH
y4eOHBIX, MMO3HABATEIbHBIX 337a4, BBHIMOJHEHUH XMUMHUYECKHX JKCIEPUMEHTOB, CO3/IaHUM YUEOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aMMOIOHMMAHMIO M B3aUMOIIOMOILIM B Ipolecce 3TOH y4eOHOW AeATeJbHOCTH, FOTOBHOCTH
OLIEHHUBATbh CBOE MOBEJCHUE U ITOCTYIIKA CBOMX TOBAPHUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUs NOCIEACTBUNA TOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PDEHUYECKUE INPEICTABICHUS O BEIIECTBE W XUMHUYECKOHM pEakUuu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISAIOLIME OCHOBY JJIsi IOHUMAHUS CYLIHOCTH HAYYHON KapTHUHBI
MUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI IPUPO/Ibl, B3AUMOCBA3SIX YEJIOBEKA C IPUPOIHOM
CpPeAoii, O POJIM XUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABATENIbHbIE MOTHBBI, HAalpaBJIEHHbIC HA IOJYYEHHE HOBBIX 3HAHMU 110 XMMHUHU, HEOOXOJUMBIE IS
OO0BsICHEHUSI HAONIOIAaeMBIX IPOLECCOB W SIBJICHWH, IO3HABATEIbHOH, HH()OPMAIIMOHHOW W YHTATEIHCKOU
KYJIBTYpBl, B TOM YHCJI€ HAaBBIKOB CAMOCTOATEIBbHON pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIMTepaTypoil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

MHTEpeC K 00y4YEHHUIO M MMO3HAHMIO, JH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM00OOpa30BaHHUIO,
MIPOEKTHOMN U UCCIIEIOBATEIbCKOM AESITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJIIEHHOCTHU U YPOBHS O0y4YEeHHUS B
JanbHEenIIeM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH
o0pa3 *U3HU, OCO3HAHUE TOCIEICTBUI U HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHKOB,
KypeHHs1), HE0OX0IMMOCTH COOIIOIEHUS MpaBUl 0€30MaCHOCTH IpU OOpaIleHUU ¢ XMMUYECKHMHU BEIECTBAMU B
OBITY U peaJIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY M3YyYEHHUIO Npodeccuil W Tpylda pa3IddyHOIO poja, YBaXXEHUE K Tpyly U
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHMH IO XHUMUMH,
OCO3HAHHBIN BBIOOpP MHAMBUAYAIBHON TPAEKTOPHUU MPOIOJKEHUST 00pa30BaHMsI C YIETOM JIMUHOCTHBIX MHTEPECOB
U CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPeOHOCTEH, YCHeuIHoN mnpodeccHoHaIbHOM
JEeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIalITHPOBATHCA B MPO(EeCCHOHANIBHOM cpefie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

9KOJIOTMUECKU IIeJIeCO00pa3HOe OTHOLIEHHE K MPUPOJE KAaK HMCTOYHUKY KH3HM Ha 3emie, OCHOBE €&
CYIIECTBOBaHUS, TOHUMaHUE [IEHHOCTH 3/I0pOBOTO M 0€30macHOro odpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (U3NYECKOMY U TICUXWYECKOMY 3[0POBBIO, OCO3HAHHWE IEHHOCTU COOIIOACHUS TpaBUIl
0e30macHOro MOBEJACHMs NpU paboTe C BEIIEeCTBAMM, a TAK)KE B CHUTYalMsX, YIPOXKAIOUIUX 3J0POBBIO M KU3HU
JTIOJIEH;

CMOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble NMPH M3YYCHUU XMMHUH, JJIS PEUICHHUs 3a/1ad, CBS3aHHBIX C
OKpY’Karollel IpUPOIHOM cpeoH, /ISl MOBBIIIEHUS YPOBHS 3KOJOTUYECKOW KYIbTYPbl, OCO3HAHUS TJ100aTbHOIO
XapakTepa HKOJIOTHYECKUX NpoOieM M IMyTed MX pelieHHs MOCPEICTBOM METOAO0B XHUMMH, IKOJIOTHYECKOTO
MBILJICHHS], YMEHHS pyKOBOJICTBOBATHCS UM B [TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHOM MTPAKTUKE.



METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJabTATOB BBLACISAIOT 3HAYUMBIE JUIS (DOPMUPOBAHHS MHUPOBO33PECHHS
oOleHay4YHbpIe TIOHATHS (3aKOH, TECOPHs, IPHUHIINI, THIIOTE3a, (GaKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U IPYToE. ),
KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpEeaMeTax U MO3BOJISAIOT Ha OCHOBE 3HAHMUN M3 3TUX
npeaMeToB (opMHpOBaTh IMPEACTABICHHE O IEJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE
neiictBusi (TMO3HABaTeNbHbIE, KOMMYHHMKATHUBHBIC, DPETYJSATHBHBIE), KOTOpble oOecreuynBaoT (HOpMUPOBAHHE
TOTOBHOCTHU K CAMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO Y4€OHOH J1eATEeIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe 1elCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

YMEHMSI HCIIOJIb30BATh NPHUEMBI JIOTUYECKOTO MBIIUIEHHUS] MPU OCBOCHHMM 3HAaHUU: pPAcCKpbIBATh CMBICI
XUMHUYECKUX TIOHATUH (BBLACNATH HUX XapaKTepHble NpPHU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTHUMH
MOHATHUSIMH ), UCIIONB30BATh TMOHATHS AJISi OOBSCHEHHs OTICIbHBIX ()AaKTOB U SBIICHHIA, BHIOMpPATh OCHOBAHUS H
KpUTEpUU Ui KIACCU(PUKAIUU XUMHUYECKUX BEUIECTB U XHUMHUYECKHUX pEaKlMW, yCTaHABIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJ1y OOBEKTaMU H3YYEHHs, CTPOUTh JIOTUYECKHE pacCyKIeHUS (MHAYKTUBHBIE,
JIeIyKTUBHBIE, [0 AHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMEHHE NPUMEHATh B IMPOLECCE MO3HAHMS MOHATUS (IPEIMETHBIE U METANPEAMETHBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJIENIH, UCIOIb3YeMble B XMMHHU, IIPEOOpPA30OBbIBATh IIUPOKO MPUMEHSEMbIE B XMMHH MOJEIbHBIC
MPEJCTAaBICHUS — XMUMHYECKHH 3HAaK (CHMMBOJI 3JE€MEHTa), XUMHUYecKas (OopMyla W ypaBHEHHE XHMHYECKOU
peaKuu — Mpyu peluieHNH yueOHO-103HABATENbHBIX 33/1a4, C YIETOM 3TUX MOJEIIbHBIX MPEICTABICHHH BBISBISATH U
XapaKTepu30BaTh CYLIECTBEHHbIE IPU3HAKU H3Y4Ya€MbIX OOBEKTOB — XUMHUYECKMX BELIECTB M XHUMHUYECKHUX
peaxiui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbBIC CBSA3M M MPOTUBOPEYHUS B H3y4aEMBIX
IpoLeccax U sBJICHUSX.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHl B KAUE€CTBE MHCTPYMEHTA IMIO3HAHUS, a TAK)KE€ B KauecTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3HI [0 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO TUIAHUPOBAHUIO, OPTaHU3AIMHM W TPOBEICHUIO YYEHHYECKHUX SKCIIEPHUMEHTOB,
yMEeHHE HaONI0AaTh 3a XOJOM IMIpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0 pe3ysbTar, (HOpPMYIUPOBATH
0000IIeHUST U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHMS, COCTABIATH OTUYET O MPOJIEIaHHON
pabore.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3MPOBATH M HHTEPHPETHPOBATH HH(POPMALMIO PpaA3IMYHBIX BHUIOB U (opm
MPE/ICTaBICHMS], TMOJIYy4YaeMyl0 M3 pa3HbIX MHCTOYHUKOB (HAay4yHO-TIOMYJIsIpHAs JMTEpaTypa XUMHUYECKOIO
COJZIepKaHusl, CIIpaBOYHbIE MOCcOOUs, pecypchl VIHTepHeTa), KpPUTHYECKH OLIEHUBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHSTh pa3jIMyHble METOJbl M 3alpochl MNpU TOUCKe U oTOOope uHpOpMaLUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJIHEHHs yUE€OHBIX U IMO3HABATEIbHBIX 33]a4 ONpeAeIEHHOTO
TUNA, NpUOOpETEeHHE OMNbITa B O0JACTH HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOIUH,
OBJIaJICHHE KYJIbTYpPOW aKTHBHOI'O HCIOJB30BAaHUSI PA3JIMYHBIX IMOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTUMAaNIbHYI0 (OpMy TNpeAcCTaBiIeHUs HHGOPMAIMM U HWUIIOCTPUPOBATH pellaeMble 3a/aud HECIOKHBIMU
CXeMaMH, IMarpaMMaMu, ApyruMu popMamu rpaduky U UX KOMOMHALMSIMU;

YMEHHE HCIOJIb30BaTh U aHATU3UpOBaTh B Mpolecce y4yeOHOM M MCCIe0BATENbCKON AEATelNbHOCTH
MH(OPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SIMICTBa M TPAHCIOPTAa Ha COCTOSTHUE OKpYXKarouleu
IIPUPOJHOM CPEBI.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B XoJ€ Auanora M (WiM) AMCKYCCHH) IO CYIIECTBY OOCYKAaeMOH TeMbl,
(bopMyIHpOBaTh CBOM MPEJIOKEHHSI OTHOCUTEIBHO BBIMTOJHEHUS MTPEITI0KEHHON 3a/1auH;

YMEHHUS NIPEACTABIATh MOJIYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON JEATEIBHOCTH B YCTHBIX U MUCBbMEHHBIX
TEKCTax; JIeNaTh MPE3eHTAllMI0 Pe3yIbTaTOB BBHIIOJIHEHUS XUMHUYECKOrO IKCIEpUMEHTa (J1ab0paTOpHOTO OIBITA,
nabopaTopHOil paboTHI MO HCCIETOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHSI  y4eOHOro COTpPYJHMYECTBAa CO CBEPCTHHUKAMH B  COBMECTHOM  MO3HABaTEeNbHOH U
MCCIIEI0BATEIBCKON IEATEIbHOCTU MPH PELICHUH BO3HUKAIONIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIUX MHTEPECOB U
coryacoBaHusi Mo3uuui (oOCykaeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbI», KOOpPAWHAIMS COBMECTHBIX
NecTBU, onpeielieHne KPUTEPUEB 0 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U IpyTHUe).

PerynsiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSTENBHO ONPEAEIATh LENH IEATENbHOCTH, TIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBAThH
U TP HEOOXOIUMOCTH KOPPEKTHPOBAaTH CBOIO JEATEIHLHOCTh, BBIOMpaTh HambOojee 3(P(GEeKTHUBHBIC CIIOCOOBI



peuicHu-d y‘-Ie6HLIX " TTO3HABATCJIbHBIX 3a/1a4, CAMOCTOATCIIbHO COCTABJIATL UJIM KOPPCKTUPOBATH HpCIIHO)KCHHBIﬁ
QITOPUTM JICUCTBHUI MPU BHITIOJIHCHUH 3aJaHUN C YYETOM MOJyUYEHUs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX —
BCIICCTBAX MW PCAKNUAX, OLCHUBATH COOTBCTCTBUC IIOJIYYCHHOI'O pPE3yJibTaTa 3asBJICHHOU neia, YMCHUC
MCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/iilaraeMble B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3ysbTaToOB M0 OCBOCHUIO 00S3aTENILHOTO COJCPKAHUS, YCTAHOBIEHHOTO TaHHOU
¢benepanbHOi paboyel NPOrpaMMOM, BBIIEJAIOT: OCBOCHHbIE OOYYaIOLUIMMMCA Hay4HblE 3HAHUSA, YMEHHUS U
CTOCOOBI JIeHCTBUM, crieruuyuecKue s MPeaIMEeTHON 00macTH «XUMUsS», BUIBI IEATEIBHOCTU 1O MOIYYCHHIO
HOBOI'O 3HAHMs, €ro HHTEpHNpETALuH, MPeoOpa3oBaHMIO U NPUMEHEHHMIO B pa3jIM4YHbIX YYEOHBIX M HOBBIX
CUTYaLUsIX.

K koHny oOyueHuss B 8 kJjiacce IpeIMETHblE pe3yibTaTbl Ha 0a30BOM YpPOBHE [JOJDKHBI OTpa)arTb

c(OPMHPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IIPOCTOE
BEIIIECTBO, CII0KHOE BEILECTBO, CMECh (OAHOPOJHAS M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS
aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJSIpPHas Macca, maccoBas a0is
XMMHUYECKOI'O 3JIEMEHTa B COEAUHEHUHU, MOJISIpHBIH O00BEM, OKCHZA, KHCIOTa, OCHOBAaHME, COJb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKUCIICHUS, XMMUYECKas peakius, KilacCu(UKAIUs peaKIni:
pEeaKkIMM COEAMHEHMs, peakUUH pPa3JIOKEHHs, peaklUH 3aMelleHUs, peakuuu oOMeHa, 3K30- U
SHAOTEPMHUYECKUE PEaKIMH, TEIUIOBOW 3((EKT peakiuu, sapo aroMa, JJICKTPOHHBIA CJIOW aroma,
aTOMHasi opOMTajb, paJuyC aromMa, XMMHUYEcKasl CBfA3b, MOJSIPHAs M HENOJSpHAs KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, UOH, KaTHOH, aHWOH, PacTBOP, MaccoBasl J10Jisl BellecTBa (IPOLEHTHAsl KOHIIEHTpaIus) B
pacTBope;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX MOHSITHMM M NPUMEHSATb 3TU MOHATUS MpU
OINMCAaHUU BELIECTB U UX MPEBPALLECHUM;

® UCMOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY JJIsi COCTaBJIEHHs (DOPMYJI BELECTB U YPABHEHUN XMMHUYECKUX
pEeaKuuii;

® OIpeNeNiTh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, CTEIIEHb OKUCIICHHSI 3JIEMEHTOB
B OWHApHBIX COEIUHEHUSX, NMPUHA/UIKHOCTh BELIECTB K ONpEeAEIEHHOMY KIJIACCy COEIMHEHHH IO
dbopmynaM, BUI XUMUYECKOH CBSI3U (KOBAICHTHAS U MOHHAS) B HEOPTaHMYECKUX COSAMHEHUSX;

e packpsiBaTh cmbica [lepumonmyeckoro 3akona JI. M. MenpeneeBa: neMOHCTpHUPOBATH INOHMMAHHE
MIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB OT UX IOJIOKeHHs B llepnoanueckoit
CHUCTEME, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
ydeHus, 3aKkoHa ABOrajapo;

® ONUCHIBATh U XapaKTepu3oBaTh TabIuuHy0 ¢opMmy [leproaudeckoil CUCTEMbI XUMUYECKUX IJIEMEHTOB:
pa3nuyaTh MOHATHUSA «TJlaBHasg noarpynna (A-rpynma)» u «nobounas noarpynna (b-rpynma)y», mansle u
OoJblIMe MepHObl, COOTHOCUTh 0003HauUEHHsI, KOTOpble uMeroTcs B Tabnuie «llepuonnyeckas cuctema
xumuueckux snemeHTtoB J[. M. MenpaeneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sA1apa, oOliee YUCIO DJEKTPOHOB M paclpeseieHue UX o
AJIEKTPOHHBIM CIIOSIM);

e KJaccU(UIUPOBATh XUMHUECKHE BIIEMEHTbI, HEOpPraHMYECKHe BEIeCTBa, XUMHUYECKHE peakuuu (1o
YHCITYy M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY YPEKTY);

e XapakTepu3oBaTh (ONHUCHIBATH) OOIIME XHWMHUYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPK/as OINUCAaHUE NpPUMEpaMU MOJIEKYISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHX
peaKLuii;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX KAayeCTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYI0O M MOJSPHYKO MAaccChl BELIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 AJIEMEHTa Mo (opMyJie COETUHEHHs, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH
pacuéTel 10 YpaBHEHUIO XUMHUUYECKOM peakLnu;

® T[PUMEHSATh OCHOBHBIE ONEPALUU MBICIUTENBHOM MAESTENbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE,
00001IeHNEe, CHCTEMAaTHU3aInIo, KIACCU(DHUKAIINIO, BBISBICHHE MPUINHHO--CICACTBEHHBIX CBS3€H — IS
U3Y4YEHHsI CBOMCTB BEIECTB M XUMHYECKMX DPEAKIMM, €CTECTBEHHO-HAyYHbIE€ METOJbl IMO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, SIKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );

e CleZI0BaTh MpPaBUJIaM IOJIb30BAHUS XMMUYECKOH MOCYOW M J1a0OpaTOpHBIM 0OOPYHIOBAaHHEM, a TaKXkKe
npaBuiIaM oOpaleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH I10 BBIIOJHEHUIO Ta00paTOPHBIX



XUMHAYECKHUX OIBITOB MO TMOJIYYEHHIO ¥ COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOJa M KUCIOPOJA),
IPUTOTOBIICHHIO PACTBOPOB C ONPENEIEHHON MaccoBOil 0Iel pacTBOPEHHOTO BELIECTBA, TNIAHWPOBATh
U TPOBOJUTH XMMHUYECKHE SKCIEPUMEHTHI MO PpACIO3HABAHUIO DPACTBOPOB INENOYEH U KHCIOT C
MTOMOIIIBIO UHIUKATOPOB (JTaKMYyC, GeHONPTATCHH, METHIIOPAHK U IPYTHE).

K konmy oOydenuss B 9 kJjacce IpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUNA: XMMHUYECKUH 3JIEMEHT, aToM, MOJIEKYJa, HOH,
KAaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKHCIICHUS, XUMHUYECKas PpeaklMs, XUMHUYecKas CBs3b, TEIUIOBOW 3(PQeKT peakuuu, MoJb,
MOJISIPHBIH 00BEM, PacTBOP, SIEKTPOIUTHI, HEITEKTPOIHUTHI, HJIEKTPOIUTHIECKAS TUCCOLUAIIHS, PEAKIIUU
MOHHOTO OOMEHa, KaTaliu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMble M HeoOpaTHMbIE peakiuw,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE  pPEaKLUH, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTpONusi, amMQpOTepHOCTh, XHUMHUYECKasi CBA3b (KOBAJIEHTHAs, HOHHA,
METaJlJINYECKasi), KPUCTAJUIMUECKass PEIIETKA, KOPPO3Msl METaJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOMN
peakuuu, npeaensHo ponyctumas konuentpamnus [1JIK BemecTsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHUX IOHATUNH W HPUMEHATH 3TU IOHATUSA IIPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

MCIOJIb30BATh XUMHUECKYIO CUMBOJIUKY JJISi COCTaBJICHHs (DOPMYJT BEIIECTB U YPABHEHUH XUMHUYECKUX
pEeaKuuii;

OTIpE/IETSATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XUMUYECKHX 3JIEMEHTOB B COCIUHEHUSIX PA3IUYHOIO
COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpeAeNéHHOMY KiIacCy COeAMHEHUW 1o ¢dopMynaMm, BHUJ
XUMHUYECKON CBSA3M (KOBAJIECHTHAs, MOHHAs, METAJUINYECKAasi) B HEOPraHMYECKUX COCAUHEHMSIX, 3apsi]
MOHA 0 XUMHUYECKOU (popmyre, XxapakTep Cpeabl B BOJHBIX PAacTBOpPaxX HEOPraHMYECKHUX COEIMHEHUH,
THUI KPUCTAIUITMUECKOHN pEelIETKN KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich [lepuoguueckoro 3akona [[. V1. MenneneeBa u JeMOHCTPUPOBATH €r0 MOHUMAaHUE:
OIKCHIBATh U XapaKTepu30BaTh Ta0muuHy0 Gopmy Ilepuoanueckoil cucTeMbl XUMHUYECKUX 2JIEMEHTOB:
pasnuyath HNOHATUS «TJlaBHasg noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)y», mansie u
0oJbIIME TEPUOJIbI, COOTHOCUTH OO0O3HAYEHMsS, KOTOPHIE HMEIOTCS B IEPUOAMYECKO Tabmuie, c
YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi sijpa, olmiee
YHCIIO 3JIEKTPOHOB M PACHPE/ICIICHNE UX 10 JIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COEJUHEHHH B Ipejienax MajblX IEPUOAOB U IIaBHBIX MOJArPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XMMHUYECKHUE peakuuu (110
YHCIy U COCTaBY yYacTBYIOIIMX B PEAKIMU BEUIECTB, 110 TEIUIOBOMY (D (PEKTy, M0 U3MEHEHHUIO CTENeHEeH
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CHENU(PUIECKUEe XUMHUYECKUE CBOWCTBA MPOCTHIX U CIOXKHBIX
BELIECTB, MOATBEPXK/1as ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;

COCTaBJISTh ypPaBHEHUS AJIEKTPOJIUTUYECKOW TUCCOLMALMU KUCJIOT, IIEeJo4Yell M cojeil, MOoJHbIe U
COKpalI€HHbIE YPAaBHEHMsI pPEaKIUl HOHHOrO OOMEHa, YpaBHEHHS peaklui, MOJTBEPKIAIOLIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbiBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM COCTaBIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH NPOTEKaHHS
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSX;

BBIUHCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOT0 3JIeMeHTa 1o (hopMyJie COeAMHEHUs, MAaCCOBYIO JIOJIIO BEILIECTBA B PAcTBOPE, MPOBOIMUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKON peakuu;

co0Jro1aTh MpaBUjia MOJIb30BAHUSA XUMHUYECKOM Mocyoi U 1abopaTOpHBIM 000pYIOBaHHEM, a TaKXKe
npaBuia oOpalieHns ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH I10 BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKHUX ONBITOB IO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U YIIJIEKHCIIOTO
rasa);

MIPOBOANTh PEaKIIUK, MOJTBEP)KJIAIOLINE KadeCTBEHHBIH COCTAaB pa3IUYHBIX BEIIECTB: pPaclo3HaBaTh
OTBITHBIM ITYTEM XJIOpPUI-, OpOMHUI-, HOAMI-, KapOoHaT-, docdar-, CUIUKAT-, CyIbdaT-, THAPOKCUI-
WMOHBI, KaTUOHbI aMMOHHUSI M HOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOpPraHMYECKUX BEILECTB;



IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAJIW3 U CHHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3AIUIO0, BBIABICHUE NMPUUYUHHO-CIEACTBEHHBIX CBSI3€M — U1 M3Y4EHUs CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOMIIO/IEHHE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoumnuecTBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM JaekTpoHHbIe (LU(pPOBbHIE)

KonTpoJibHbie IIpakTnyeckune
n/n NPOrpaMMblI Bcero p p o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 2 bu6mmoreka [JOK
' NPAKTHYECKOH JIESITEIbHOCTH YeI0OBeKa https://m.edso0.ru/7f41837c
bubmuorexa [JOK
1.2 BemecTBa n XuMHUECKHE pEeaKITUU 15 1 hitps://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopona. [Touarue 06 okcumax 6 1 https://m.eds00.ru/7f41837¢
bubmuoreka [JOK
2.2 Bonopona.Ilonsitue o Kucinorax u comsix 8 1 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. PactBopsl. [ToHsTue 06 ocHOBaHUSAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuoreka [JOK
' COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepunoanuecknii 3axkon u Ilepuoanyeckas cucrema xumudeckux jieMmeHToB /I. U. MenaeneeBa. Ctpoenne aroMmoB. XUMHYeCKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEeaAKIIUT
[Iepnoanueckuii 3axoH u [lepnoanyeckas

3.1 CHCTeMa XUMHYECKUX saeMeHToB J]. H. 7
Mennene-eBa. CTpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

32 Xumudeckas cBa3b. OKUCIUTEIBHO- 8 1 bu6mmorexa [{OK
' BOCCTaHOBUTENBHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837¢c
PesepBHOe Bpems 3 bubmorexa HOK

https://m.edso0.ru/7f41837¢c
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TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI Kontpoasubie  [IpakThdeckue JJ1eKTpoHHbIe (LU (pPOBBHIE)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3zgea 1. BemecTBo M XUMH4YeCKHe peaKkul
11 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubmuorexa [IOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHil 4 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOIHMAIUS. XUMUYECKUE 8 1 1 bubmmoreka [JOK
peaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHUHEHUS
21 OO01mas xapakTepucTHKa XUMU4Ieckux 31eMeHToB VIIA- 4 1 bubnnorexa [JOK
rpymnbl. ["anoreHs https://m.edsoo.ru/7f41a636
29 OO0m1as xapakTepucTUKa XUMHUECKHX 3eMeHTOB VIA- 6 bubmmoreka [JOK
rpynnsl. Cepa U e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
23 OO011ast XapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB VA- 7 1 bubmuoreka [IOK
rpymmbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edsoo0.ru/7f41a636
24 OO011ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB |V A- 8 1 2 bubmuoreka [IOK
rpymmbl. YTIepoa U KPEMHHUN M UX COSTUHEHUS https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 25
Paznen 3. MeTanjibl 1 UX COeINHEHUSI
. bubmuoreka [IOK
3.1 Obume cBolCTBA METAIIOR 4 https://m.edsgn.ru/7f41a636
3.2 Baxkueiiire MeTamisl 1 UX COSIUHEHUS 16 1 2 ﬁgg?;/?rfeelijas(ﬂ)orﬁ/? £413636
Hroro no paszneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3 Bubmorexa OK
https://m.edso0.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 bubmorexa ITOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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ITOYPOYHOE IINTAHUPOBAHHME 8 KJIACC

Kosaun4vecTBo 4acoB JlaTa Mpum.
Ne Tema ypoka Beero n3yue
KP IIP st
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU YeIIOBEKA. Telia U BEHECTBA 1
2 [TonaTue o MeToax MO3HAHMUS B XUMUHU 1
3 [Ipaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B J1abopaTopuu ¥ NpuEMBI 00paleHus ¢ 1a00paTOPHBIM 1 1
000pyIOBaHUEM»
4 Uucreie BemecTBa U cMecr. CrocoObl pa3aesieHus: cMecei 1
5) [IpakTuueckas padbora Ne 2 «Paznenenue cmeceil (Ha npuMepe OYUCTKU [IOBAPEHHON COJIN)» 1 1
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 1
8 [IpocThie U ClIOXHBIC BEMIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BeLECTB. XUMHUUecKas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 1
9JIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS. MOJIEKYJISIpHASI Macca 1
12 MaccoBas qoiIst XUMHYECKOT0 YJIEMEHTA B COEIMHECHNU 1
13 Komnuecto BemecrBa. Mosb. Mossipas Mmacca 1
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask PeaKIus 1
15  [Ipu3Haku U yciaoBHsI IPOTEKAHUSI XUMUYECKUX PEAKIUI 1
16 = 3akoH coxpaHEHHs MacChl BEIECTB. XUMUUECKUE YPABHEHUS 1
17 = BbluMcieHHs KOJIMYECTBA, MACChl BEIIECTBA [0 YPAaBHEHHUSIM XUMHUYECKUX peaKIuii 1
18 Krnaccudukanus XuMrUuecKux peakiuii (COequHEHNs, pa3ioKeHus, 3aMelIeHHsI, 0OMeHa) 1
19 M. B. JlomoHOCOB — yuéHbI-sHITMKIONEeAUCT. O000IIeHIE U CUCTEMATH3AIIHS 3HAHHUHA 1
20 = KontposbHas pabora Nel o Teme «BemiecTBa 1 XUMHUYECKHE PEAKIIUN» 1 1
21 Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kuciopom — sieMeHT u mpocTtoe BeniectBo. O30H 1
22  OwusnuecKue U XUMUYECKHE CBOMCTBA KHCIOPOa (peaklnu OKUCIeHus, roperne). [Tonstre 00 okcnmaax 1
23 = CrmocoObl mosrydeHust KHCIOPOAa B JIA0OPaTOpUH M MPOMBIIIUIEHHOCTH. [[prMeHeHne kucinopoaa 1
o4 TenoBoit 3¢ pexT XuMUIEeCKON peakiiu, MOHITHE O TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U 1
9H/I0TEPMHUECKUX PEAKIIUAX
25 | Tomnuso (HedTh, yroib U METaH). 3arpsi3HEHUE BO3AyXa, CIIOCOOBI €ro MPeI0TBPALICHHS 1
26 | Ilpaktuueckas padorta Ne 3 o Teme «I[lomyueHne u cobupanue Kuciopoia, U3y4eHnue ero CBOMCTBY 1 1
27 Bonopoa — snmeMeHT u mpocToe BeniecTBo. Haxoxaenue B mpupoe 1




28 ®dusnueckue U XUMHUYECKHE CBoMcTBa Bojopoaa. [I[puMenenne Bogopoaa 1
29 [TonsATHE 0 KUCTOTAaX U COJISIX 1
30  CmocoObl moyueHus BOJIOpoaa B 1aboparopuu 1
31  IIpaktuyeckas padora Ne 4 mo teme «Ilomyuenue u coOrpanue BO0poIa, U3yYEHUE €TO CBOMCTBY 1
32 MonsipHblii 00bEM Ta30B. 3aKOH ABOTaApo 1
33 Brruncnenus 00b€Ma, KOJIMYECTBA BEILIECTBA I'a3a 10 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UITU 1
00BEMY
34 Beruncnenus 006EMOB Ta30B M0 yPaBHEHUIO PEAKIIUN HA OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra30B 1
35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1
36  CocraB ocHoBanuii. [loHsiTHE 00 HHIUKATOPAX 1
37 Bopna xak pactBoputens. HacbllieHHbIE 1 HEHACBIIEHHBIE PACTBOPBI. MaccoBast 10715 BEMIECTBA B 1
pacTtBope
38 HpaKTI/I‘{eCKa}I pabota Ne 5 o reme «lIpuroroBieHune pacTBOPOB € ONMpeAETIEHHON MacCOBOM Jomeit 1
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padorta Ne2 o reme «Kucmopoa. Bogopoa. Bomay» 1
40 Oxkcunsl: cocTaB, kKiaccuuKaius, HOMEHKIaTypa 1
41  TlomyuyeHue M XUMUYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB 1
42 = OcHoBaHUS: COCTaB, KJaccu(uKalus, HOMEHKIATypa 1
43 | TlomyuyeHue U XUMHUYECKHE CBOMCTBA OCHOBaHUMN 1
44 = Kucnotsl: cocTaB, KilacCU(pUKalMs, HOMEHKIATypa 1
45 [TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT 1
46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTYyYeHUsI, XAMUYECKHUE CBOMCTBA 1
47 [IpakTrueckas padora Ne 6. IZGHIGHI/IG HKCIIEPUMEHTAIBHBIX 33124 10 TeMe «OCHOBHBIE KJIACCHI 1
HEOPraHMYECKUX COECTUHEHUI»
48 | T'enermueckas CBsi3b MEXKIY KIacCaMH HEOPTaHUUECKUX COeIMHEHUN 1
49 O06o001IeHre U cucTeMaTu3alus 3HaHu| 1
50  KonrtpossHas pabota Ne3 o Teme "OCHOBHBIC KJIACCHI HEOPTAHHYECKHUX COCAMHCHHIA" 1
o1 [IepBbie ONBITKY KJIACCU(PUKALIMU XUMUYECKUX 3J1€MEeHTOB. [IoHATHE 0 rpynmnax CXOJHBIX 3JIEMEHTOB 1
52 [Tepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMudeckux 35eMeHToB /1. M. Menneneena 1
53  Ilepmonsl, TpyIIIBI, TOATPYIIIHI 1
54 Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTombt 1
55 CtpoeHue IeKTPOHHBIX 000J109eK aTOMOB 31eMeHTOB [lepuonnueckoii cucrems! JI. . Menneneera 1
56 XapakTepucTUKa XUMUYECKOT0 3JIEMEHTA 110 €T0 noJ1okeHuIo B [Iepuoanueckoii cucreme /1. U. 1

Meunpeneena




3nauenue [lepuonnyeckoro 3akoHa Juisl pa3BUTHA Hayku U npakTuku. 1. . MenneneeB — y4€HbIi,

57 1
MeIaror U TpakKIaHuH

58  DAEKTPOOTPUIIATEITHLHOCTh ATOMOB XUMHUECKUX AIIEMEHTOB 1
59 Honnast xumuieckast CBsi3b 1
60 KoBasieHTHas moJsipHast XMMUYECKasi CBS3b 1
61 KoBasieHTHast HEMOAsIpHAS XUMHYECKas CBS3b 1
62 = CreneHb OKUCICHUS 1
63 = OKuCINTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1
64 = Oxuciurenw U BOCCTAHOBUTEIH 1
65  Konrtpoapnas padora Ned mo teme «CtpoeHune aroma. XMMHUYECKas CBS3b» 1
66 = PesepubIlil ypok. O0OOIICHUE U CUCTEMATH3AIIMS 3HAHUI 1
67 PesepBubIil ypok. O6001IeHIE U CHCTEeMaTH3alHsl 3HAHUT 1
68 PesepBHblil ypok. O6001IeHHE U CUCTeMAaTHU3alHsI 3SHAHHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INIOYPOYHOE IIJNTAHUPOBAHUE 9 KJIACC

KoanuecTBo yacoB Jara pum.
e Tema ypoka Bcero H3Y4YeHHs
Kp 1IIP
1 Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemenToB J[. . Menpaeneena 1
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBHIX TPEX NEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1
4 Buabl XMMUYECKOM CBSA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK 1
5 KonTtponsnast padora Nel no teme «IloBropenue u yriyOneHne 3HaHUA OCHOBHBIX pa3JIesioB Kypca 8 1 1
KJ1acca»
6 Knaccudukanus XuMHUYECKHX PEaKIIUi 10 pa3IuYHbIM MPU3HAKAM 1
7 [TonsiTHe 0 ckopocTH XUMHUECKOM peakinu. [IoHATHEe 0 TOMOT€HHBIX U T€TePOreHHBIX PEaKIUsIX 1
8 [TonsiTHe 0 XUMHUYeCKOM paBHOBecHH. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKOM peakiuu u 1
MIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS
9 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKITHH 1
10 Teopus snexkTpoauTHueckoi aucconuanuu. CUIbHbIC U clla0dble AIEKTPOIUTHI 1
11 Honnble ypaBHEHUS peakiHii 1
12 XUMHUECKUE CBOICTBA KUCIOT U OCHOBaHM B CBETE MPEACTABICHUHN 00 3JEKTPOIUTHUECKON 1
JICCOIIHALINT
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUM 00 SJIEKTPOTUTHUECKON TUCCOIUAIINN 1
14 [TonsaTue o rumponuse comnei 1
15 O06o0011eHre U crucTeMaTu3alus 3HaHu| 1
16 [TpakTuueckas pabota Ne 1. «PemieHne 3KCepuMEHTAIbHBIX 33134 1 1
17 KonTtponbHas padora Ne2 o reme «neKTpoauTHyecKast Juccolranus. XUMUYeCKHe peakliuu B 1 1
pacTBopax»
18 OO61ast XapakTepUCTHKA raJloreHoB. XMMHYECKHe CBOMCTBA Ha IpUMepe XJiopa 1
19 XnopoBogopoa. ComnsiHast KHCJIOTa, XAMHUYECKHAE CBOMCTBA, MOJy4YeHUE, TPUMEHEHUE 1
20 [TpakTuueckas padora Ne 2 o teme «IlomydeHue coysiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1 1
21 Bbruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUi, €CIM OJIMH U3 PEarcHTOB J1aH B U30bITKe 1
22 OOmas xapakrepucTika 31eMeHToB VIA-rpymnel 1
23 AJ‘IJ‘{OTpOl’IHBIe Moubukanuu cepbl. Haxoxxaenue cepsl 1 €€ coeiMHEeHui B pupojie. XUMHUYECKHe 1
CBOWCTBA CEPBHI
24 CepoBonoponi, cTpoeHue, GU3NIECKue 1 XUMUYECKHE CBOMCTBA
25 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HUYECKUE U XUMHYECKUE CBOMCTBA, MPUMEHEHUE
26 XUMHYECKUE peakllii, JIeXkKallle B OCHOBE MIPOMBIIIJIEHHOT'O CII0C00a MOIYy4eHUs CEPHON KHUCIIOTHI. 1
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOLIEH Cpeibl COSIMHEHUSMH CEPbI




27 Brrumncienre MacCoBOM TOJIM BBIXO/1A MPOAYKTA PEAKITHHI 1

28 OO6mmas XapaKTePHCTHKA DIIEMEHTOB VA-rpynmsl. A30T, paclipoCTpaHEHHE B pUpoIe, pu3nyeckue u 1
XUMHUYECKHE CBOHCTBA

29 AMMHaK, ero Gu3nvecKrue 1 XMMUYECKHE CBOMCTBA, MOJIy4YeHHE U IPUMEHEHUE 1

30 [Tpaktuyeckas padora Ne 3 o teme «llomydyeHue aMMuaka, U3y4eHUE €ro CBOWCTB 1

31 A30THas KUCJI0Ta, €€ GU3NIECKHNE U XMMHUYECKHE CBOMCTBA 1

30 Hcnons3oBanue HUTPATOB U coJiell aMMOHUS B KaYECTBE MUHEPAIbHBIX YI00peHni. XuMU4ecKoe 1
3arpsA3HEHUE OKPYKAIOIIEH cpesibl COeTMHEHUSMH a30Ta

33 Docdop. Oxeun pocdopa (V) u pochopHas kucnora, pusnuecKue 1 XUMUIECKHUE CBOHCTBA, 1
MOJTyuYeHue

34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPAIBbHBIX YA0OpeHUH. 3arpsi3HEHHE IPUPOTHON CpeIbl 1
docharamu

35 Yriepon, pacpocTpaHeHue B IpUPoJIe, PU3NICCKUEC U XMMHISCKHUE CBOMCTBA 1

36 Oxcuypl yraepona, ux pu3nuecKkue 1 XUMUYEeCKHEe CBOMCTBA. DKOJIOTHYECKHE MTPOOIIEMBI, CBSI3aHHBIE C 1
okcuzaom yriepoaa (1V)

37 VYronbHas KUCIIOTA U €€ COH 1

38 [Ipaktrueckas padota Ne 4 o reme "[lonmydyenue yriaekucnoro raza. KauectBeHHas peakius Ha 1
KapOoHaT-HOH"

39 [TepBoHayanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHUSX YTIepoaa 1

40 Kpemnuii u ero coennHeHust 1

a1 [IpakTuueckas pabora Ne 5. Pemenune skcrepuMeHTAIbHBIX 3314 10 TeMe «BakHeliue HeMeTasibl | 1
UX COCTMHEHUS

42 KonTponpHas pabora Ne3 no teme «BaxHeilnre HeMeTalIbl ¥ UX COSTUHEHUS 1

43 OO01mas xapakTepuCcTHKa XUMUYECKIX JIIEMEHTOB — METaJUIOB. MeTayuinueckas CBs3b U 1
MeTaJUIn4ecKast KpUCTauTnIecKas penérka. Gu3nuecKkue CBOMCTBa METAIIIOB

44 XUMUYECKUE CBOMCTBA METAIUIOB. DJIEKTPOXUMUYECKUIN PAJT HAMPSHKEHUN METAILIIOB 1

45 O61mue criocooOs! noayyeHus: MmetajuioB. CriiaBel. BeranciaeHus mo ypaBHEHUSIM XUMUYECKUX peaklui, 1
€CIIM OJIMH U3 PEareHTOB COJIEPKUT MIPUMECH

46 [TonsiTHE O KOPPO3UH METATIIOB 1

47 [llenounble METaTIbI 1

48 OKcuabl ¥ TUAPOKCHIBI HATPUS U KAIIHS 1

49 [llenouno3eMenbHbIC METAIbI — KAJIBIIUM M MarHui 1

50 Baxuetimue coetMHeHUs KaJblUI 1

51 O00011eHre U cUCTEMAaTU3AIINS 3HAHUI 1

52 JKEcTkocTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS 1

53 [Tpaktrueckas padota Ne 6 mo Teme "JKECTKOCTH BOABI U METOABI €€ yCTpaHCHHS" 1




54 AtoMuHUT 1
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHUIA 1
56 Keneszo 1
57 Oxcupl, ruapokcupl u cou xkenesa (1) u sxenesa (1) 1
58 O0o01IeHre U cCHCTeMaTU3allus 3HAHUH 1
59 [IpakTuyeckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 33j1a4 10 TeMe «BaxxHelne MeTauuisl 1 1
UX COCMHEHUS»
60 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKLUid, €ClIi OJIMH U3 PEareHTOB JaH B U30bITKE WIN 1
COJICPKUT IPUMECH. BhIUMCICHHSI MACCOBOM JJOJU BBIX0/1a TPOAYKTA PEAKIIUU
61 O0o001IeHNe U CHCTeMaTU3alusl 3HAHUH 1
62 KonTposbnas padora Ne4 no teme «BaxHeilne MeTaliibl ¥ UX COEIUHEHUS» 1
63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU YEIOBEKA 1
64 XHMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1
65 Ponp xuMuu B pemieHn# SKOJOTHYSCKHUX MpooemM 1
66 PesepBHblil ypok. O6001IeHHE U CUCTeMATHU3aIIHs] 3SHAHHMA 1
67 PesepBHblil ypok. O6001IeHHE U CUCTeMATHU3aIIHs] 3SHAHHMA 1
68 PesepBHblil ypok. O6001IeHHE U CUCTeMAaTHU3aIHs] 3SHAHHMA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 8 knace/ Kysnenosa H.E., TuroBa U.M., I'apa H.H., AkninonepHoe 0011ecTBo
«M3parenscTBO «lIpocBemenue»

* Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa U.M., I'apa H.H. AxuronepHoe o011ecTBo
«M3parenscTBO «lIpocBemenue»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

Xumus 8§ knace. Hacronpraast kaura. Meroamueckoe mocobue. Astop: ['adpuensa O.C.
Mockaa «JIpoday

Xumus 9 knace. Hacronprast kaura. Meroamueckoe mocobue. Astop: ['adpuensa O.C.
Mockaa «JIpoday

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

www/internet-school.ru

www.xumuk.ru/rhf

www.1senteber.ru



