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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs COCTABICHA HA OCHOBE TPEOOBAHUH K
pe3yabTaTaM OCBOEHHMsS OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl  OCHOBHOIO  o0Imiero o0Opa3oBaHus,
npencrasieHHbix B PI'OC 00O, a Taxke Ha ocHOBE (eepanbHOi pabodeld MporpaMMbl BOCIIUTAHUS U ¢ YUETOM
KOHIIENIIMU INpenojaBaHus ydeOHOro mnpeamera «XHMHUsS» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi
denepanuu.

ITporpamma 1o XumMuu Ja€T MpeACTaBICHUE O LEJAX, 00Lel cTrparerut o0yueHus, BOCOIUTAHUS U pa3BUTUSA
o0yJaroImuxcs CpelCcTBaMH YYE€OHOrO NpEAMETa, YCTaHABIMBAECT 00s3aTeNbHOE MPEIMETHOE COJEp)KaHHe,
IpeJycMaTpUBaeT paclpeieleHue ero o KjaccaM M CTPYKTypHUpOBAaHME IO pasjesiaM M TeMaM IpOorpamMMbl 10
XMMHH, OTpPEAEIsIeT KOJMYECTBEHHbIE M KayeCTBEHHBIC XapaKTEPUCTHKH COJCPKAHUSA, PEKOMEHIYEMYIO
II0CJIEIOBATENbHOCTh M3YYEHHUS] XUMHUHM C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JOIMKH
y4e0HOro TMpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOYydYaloOUIUXCs, OIpEAeseT BO3MOXXHOCTH IMpeaMeTra Ui
peanuzanuu TpeOOBaHMH K pe3yslbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM NpPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHMsA, a Takke TpeOOBaHMN K pe3ylbTaTaM OOy4YeHHMsS XMMHU Ha YpPOBHE el
U3y4YeHHs MPeIMEeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOW AEATEIHOCTH O0Y4YaroLerocs Mo OCBOCHMIO
y4eOHOTO CO/IepIKaHMSL.

3HaHUEe XUMUHU CITYKUT OCHOBOHU /7151 (POPMUPOBAHMSI MUPOBO33PEHUS 00YyUaIOLIErocs], €ro MpeacTaBIeHHH
0 MaTepualbHOM €JWHCTBE MHpPA, BAXHYIO pOJIb WrpaloT (OpMHUPYEMble XHMHEH TPEACTaBICHUS O
B3aMMOIIPEBPALICHUAX YHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOJE, O MYTAX PElIeHHs IT00albHBIX MpobieM
YCTOMYMUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YPHEPIreTUUECKOM, MUIIEBOW U IKOJOTUUECKOU O€301acHOCTH,
po0JIeM 3/1paBOOXPAHEHHUSL.

N3ydenue xumuu:

CIIOCOOCTBYET peaju3alMi BO3MOXKHOCTEH JUIsl caMOpa3BUTUSA M (OPMUPOBAHUS KYJIbTYPbl JUYHOCTH, €&
obmeit 1 QyHKIIMOHAIEHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CHOCOOHOCTEH 0Oy4aroIiMXcsi, HaBBIKOB HX
CaMOCTOSITENILHON Y4eOHON NesSTeNbHOCTH, IKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX
KaK B [TIOBCEJJHEBHOH JKU3HU, TaK U B IPO(ECCUOHATILHON 1EATEIbHOCTH;

3HaKOMHT CO CHEIU(PHUKONH HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3IJISA/Ia HA €AHMHCTBO
IPUPOJIBI M YENIOBEKa, SBJSETCS OTBETCTBEHHBIM ATANlOM B ()OPMUPOBAHUM €CTECTBEHHO--HAYYHOM I'paMOTHOCTH
00yJaronuxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILEHHSI K €CTECTBEHHO--HAYUYHBIM 3HaHUSM, K NPUPOJIE, K
YEJIOBEKY, BHOCUT CBOM BKJIAJI B 9KOJIOTHUECKOE 00pa30oBaHUE O0YJAFOIINXCS.

JlaHHBIE HaMpaBJIeHUs B 00YYEHUU XUMHUH 00€CIIeunBalOTCs crielupUKOi coiepxkaHns yueOHOro npeaMera,
KOTOPBIN SBISIETCS TENArornYeckKd aJanTHPOBAHHBIM OTpaKEHHEM 0a30BOW HAyKW XHMHH Ha ONpeAeIEHHOM
grane e€ pa3BUTHUSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHEHTHUPOBAH HAa OCBOEHHE OOYYaIOUIMMHCS
CHCTEMbI NePBOHAYATIbHBIX MOHATUHA XUMHH, OCHOB HEOPTaHUYECKOM XUMHUHN U HEKOTOPBIX OTJEJIBbHBIX 3HAYMMBbIX
MTOHSATUN OPTaHUYECKON XUMUHU.

CrpykTypa coiepxaHHMs HpOrpaMMbl MO XMMHMU C(OpPMHUpPOBAHA HAa OCHOBE CHCTEMHOIO MOAXOoJa K eé
n3yuenmro. ConepkaHue CKIJbIBACTCS M3 CHCTEMBI TIOHSATHI O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMBI
NOHATUH O XHUMHUYecKkoil peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MPUHLUIY
MOCJIEIOBATEIHFHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUYECKUX MPEACTABICHNN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPENICTABICHUH 00 AIIEKTPOIUTUICCKON TUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS Ha OCHOBE AMIIMPHUECKHU MOJTYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYrOMYy, BBHIIONHAS (QYHKIHH OOBSICHEHUS W
MPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TMOJIyYeHHs] U3y4aeMbIX
BEIIIECTB.

OcBoeHne MporpaMMbl MO XHMHUU CHOCOOCTBYET (DOPMUPOBAHMIO TPEACTABICHUS O XHMUYECKOM
COCTABIISIONICH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOM MPHUPOJIBI, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY
3HaHUIO M METOJlaM TO3HaHHWs B Hayke. M3yueHHe XMMHUHU NPOUCXOAMT C NPHUBJICYCHHEM 3HAHUM W3 paHee
M3YYEHHBIX yUeOHBIX npeaMeToB: «Okpyxatomuit Mup», «buonorus. 5—7 knaccel» u «DPu3nka. 7 Kinacey.



[Ipy m3yyeHMH XHUMHUHM TPOUCXOAUT (hopMUpOBaHHE 3HAHUM OCHOB XMMHYECKOM HAyKH Kak OO0JIaCTH
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 TEOPETHYECKHX TOJIOKEHUU, JOCTYIHBIX OO00OIIEHUH MHUPOBO33PEHUYECKOTO
Xapakrtepa, sf3bIka HayKd, B MPUOOIICHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3yYEeHUH BEUIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIFHBIX YMEHUN U UX IPUMEHEHHUH B yUe€OHO-TIO3HABATEIILHON U
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:

— (OopMHUPOBAHNE WHTEIUIEKTYaJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOPAa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHHATHUIO PELICHUH, CTIOCOOHOM aaanTUPOBAThCA K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEHHs Ha CHUCTEMAaTHYECKOe NpUOOIIeHHE OOydYalolUXCcsi K CaMOCTOSTEIbHON
MO3HABATEIBHON JEATENbHOCTH, HAyYHBIM METOJaM TO3HaHUS, (OPMHUPYIOIIUM MOTHUBAIMI0 U Ppa3BUTHE
CIOCOOHOCTEH K XUMUU;

— o0ecrieyeHre YCIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYAIOUIMMHUCS OIbITa pPa3HO00pa3HOU
NEeSITeIbHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUI), HMEIOIINX
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 TPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOH €ATEIHHOCTH;

— (opmupoBanue y 0OydarOUIMXCS TYMAaHUCTHYECKUX OTHOIICHW, MOHMMAHUS IIEHHOCTH XHMHYECKUX
3HAHUU AJI BBIPAOOTKH SKOJIOTHYECKH IEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENSIX
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 o0yueHus.

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



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posb XMMuM B )KU3HM YeI0BeKa. XUMHUs B cUcTeMe Hayk. Tena u Bemecta. dusnyeckue
CBOMCTBA BEILIECTB. ArperarHoe CoCTOsiHUE BelecTB. [loHsaTHE 0 METO/1axX MO3HAHUS B XUMHUU. YK CTHIE BELIECTBA
u cMecu. CriocoObl pa3eieHus: CMecei.

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

Xumuueckasi ¢opmyna. BaleHTHOCThP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTB. OTHOCHUTENBHAs aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIsipHas Macca. MaccoBasi 10J1s1 XMMHUYECKOTO
3JIEMEHTA B COEAMHEHHH.

KonunuectBo BeniectBa. Monb. MossipHas macca. B3aumMocBsi3b KOIM4ECTBa, MAacChl M YHACIIA CTPYKTYPHBIX
enuHuIl BeuiectBa. Pacu€rel mo popMmyniam XUMHUYECKUX COCTUHEHUH.

®usznueckue U XMMHUYECKUE SIBJICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHS! MACChl
BelecTB. XWMHUYECKHe ypaBHeHHs. Kiraccupukamusi XMMHUYECKUX peakuuid (COCTUHEHUS, Pa3lIOKCHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYIO0#, mpaBmwiiaMyd paboOThl B JabOpaTopuu U MpuUéMamMu OOpalleHus: ¢
1abopaTopHBEIM O00OpYJIOBaHWEM, HM3YYCHHE W ONHCAHWE (DU3MYECKHX CBOWCTB OOpPAa3IOB HEOPTraHUYECKHX
BelIEeCTB, HaOMoIeHne Gpu3ndeckux (TUIaBleHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIICHHE U
KOH/JICHCAIIUsI BOJbI) U XUMUUECKHUX (TOPEHHE CBEYH, TPOKATMBAHNE MEIHON MPOBOJIOKH, B3AUMOJICHCTBUE Mea
C KHUCIIOTOM) SIBJIGHUH, HAONIOJCHUE M OMHCAHHE NMPU3HAKOB MPOTEKAHMS XMMHYECKHX peaklui (pasioKeHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOpUAOM Oapwusi, pasznoxkeHue ruapokcuga memu (1) npum
HarpeBaHuu, B3auMOJICHCTBUE kene3a ¢ pacTBopoM coiu Meau (1), uzydenue cnocoOoB pasneneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BHINAPWBAHUE, IUCTWLISAIUS, Xpomartorpadus, TPOBEACHHE OYUCTKH
MOBapeHHOI CcoNM, HAONIOJICHWE WM ONHCAHHUE PEe3YJIbTaTOB TMPOBEACHUS OIbITa, WLIIOCTPUPYIOMIETO 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
KHCIIOpOJia B TpHUpoAe, (U3NYecCKue U XUMHUYeckue cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucioposa. CriocoObl MoMydeHus: KUCIopoaa B JabopaTopuu M MPOMBINIIEHHOCTH. KpyroBopoTt kuciopoaa B
npupoae. O30H — alOTpoIHas MOAU(UKAIIHS KUCIOPOAA.

TeroBolt 3h(}HEKT XUMUUYECKOW PEAKIMU, TEPMOXUMUYECKHE YpPaBHEHHS, 9K30- 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 cpolicTBa BOAbl. Bonma kak pactBoputens. PactBopbl. HachblieHHbIE M HEHACHIIICHHbBIE
pactBopbl. PacTBopuMOCTh BellecTB B BojJie. MaccoBasi JI0Jisl BEIIECTBAa B PacTBOpe. XUMHUYECKHUE CBOMCTBA
BoJibl. OcHOBaHMs. Poiib pacTBOPOB B MPUPO/IE U B )KU3HU YesloBeKa. KpyroBopoT BobI B pupoie. 3arpsisHEHUE
MPUPOJHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms Heopranmueckux coeauHeHuil. Oxcuapl. Knmaccudukanus OKCHIOB: COJe00pa3yroIme
(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 XUMUYECKUE CBOKMCTBA OCHOBaHMi. [lomyueHrne ocCHOBaHUM.

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

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMU4yeckre cBoicTa coseid. [lonydyenue comneit.

I'eneTnueckas cBsI3b MEKy KJIaCCAaMU HEOPTAaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4ueCTBEHHOE ONpEe/IeNICHNEe COACpKaHUs KUCIOPO/ia B BO3yXe, MOTydeHne, coOupanue, pacrio3HaBaHue
M U3YyYCHHE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHCTBUS BEUIECTB C KHUCJIOPOJOM U  YCIIOBHUS



BO3HUKHOBEHUS U TpEKpalleHus TopeHus (moxkapa), 03HaKOMJICHHE C O0Opa3llaMi OKCHUIOB M ONHCAHHE HUX
CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHNE W U3YYEHHE CBOMCTB BOJOpOjJa (TOPEHHE), B3aUMOJICHCTBUE
Bosopoaa ¢ okcuaom meau (1) (Bo3M0kHO HCTIOIB30BaHUE BUICOMATEPHUAIIOB), HAOI0IeHHE 00Pa3Il0B BEIIECTB
KOJMYeCTBOM | MOJb, HCCIEeIOBAaHUE OCOOECHHOCTEW PACTBOPEHHS BEIIECTB C PA3MYHON PacTBOPUMOCTEHIO,
MPUTOTOBJIEHHUE PACTBOPOB C OMPENEIEHHON MACCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOIBI
C MeTaJulaMH (HATPHEM M KallbliieM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), HCCIEI0BaHNE 00pa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHHE U3MEHEHUS OKPAaCKU MHAMKATOPOB B pacTBOpax
KHMCIIOT M ILIEeNOoYel, u3yueHue BzaumonencTBusa okcujga meau (ll) ¢ pacTtBopoM cepHON KHCIOTHI, KUCIOT C
METaJUIAMM, PEaKLMil HeUTpaau3aluy, MOJTYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHHME OJHOIO METajuia
IPYrUM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBbHBIX 3adad 1o TeMme «BaxHeliine Kiacchl
HEOPraHUYECKUX COCTMHECHUI.

epuoguueckuii 3akoH u Ilepuognueckass cucrema xumMudeckux 3jiemeHToB JI. . MenpgesieeBa.
Crtpoenne atomoB. XuUMHu4ecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[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. Ilepmoamdeckass cucrema xumuueckux osnementoB J[. WM. Mennaeneesa.
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 siiep. M3otombl. DnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JO0YEK
aToMOB nepBbIX 20 xumuyeckux 3nemeHTOB I[lepuoguueckoit cuctemsl JI. M. MenneneeBa. XapakrepucTuka
XAMHUYECKOT0 3JIEMEHTA IO €ro nojioxkenuto B [lepuoanueckon cucreme /[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XHMHUYECKHMX JJIEMEHTOB, 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.

Xumuueckasi CBsi3b. KoBaneHTHas (MoJsipHass M HEMOJSIpHAs) CBsI3b. JIEKTPOOTPHUIATEIILHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel  okuciIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOCHCTBHIE THAPOKCHIA IIMHKA C paCTBOpaMH
KHCJIOT W WIEJNOYEH, MPOBEIECHUE OMBITOB, WIIIOCTPUPYIOMUX MPUMEPhl OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemnwie ceasu

Peanuzamust MeXnpeaMEeTHBIX CBSI3€M NpPU HM3YYEeHMHM XUMHUM B 8§ KJacce OCYIIECTBIISIETCS 4epes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUN, TaK U TIOHSITHH, SBISIONIMXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO--HAYyYHBbIC TOHSTHS: HAy4YHBIM (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHalU3, CHHTE3,
KIaccupuKanus, NIepUoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dusnka: maTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOIbI, PATUOAKTUBHOCTb,
MOJIEKYIa, SIEKTPUUECKUN 3aps]l, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras, (pusndeckue
BEJIMYUHBI, €TUHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, IMOJIE3HbIE HCKONAeMble, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XumMHUYecKasi peakius
[lepuonnueckuii 3akoH. [leproauyeckas cucrema xumudeckux sneMenToB Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, Kayvs,
KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB B llepruoanueckon cucteMe U CTpOEHUEM
MX aTOMOB.



CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccupukanus u HOMEHKIAaTypa HEOPraHMYECKHMX BelIecTB. XHUMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIIUXCSL K PA3IMUHBIM KjaccaM HEOPTaHWYECKUX COEIMHEHUH, T'€HETHYecKas CBA3b HEOPraHMYECKHX
BEIIIECTB.

Knaccuukanus XuMHUECKUX peakIiii Mo pa3IMYHbIM MpU3HAKaM (110 YMCITy U COCTaBY yYacCTBYIOLIHX B
pEaKIMK BEUIECTB, MO TEIIOBOMY 3G (EKTy, 10 U3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTAIN3aTopa). IK30- U SHAOTCPMHUUECKUE PEAKIIH, TEPMOXHUMHUYECKHE YPaBHEHHUS.

Ilonarue o ckopoctu xumuueckoil peaxuuu. Ilonatue 06 0OpaTMMBIX M HEOOPATHMBIX XHMHYECKHX
peakuusx. [IoHATHE O TOMOrE€HHBIX M reTeporeHHbIX peaknusax. [lonstue o karanuze. IloHaTne o XumMuUecKOM
paBHOBecHH. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOM PEaKIMU U MOJIOKEHUE XMMUYECKOI'0 PAaBHOBECHS.

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

Teopuss >IEKTPOIUTHUECKOW AMCCOLMALMH. OJEKTPOIUTHI W HEINEKTPOIUTHl. KaTHOHBI, AHHUOHBIL.
MexaHu3M JMCCOLMALMU BELIECTB € PAa3JIMUYHBIMU BHUJIAMU XUMHUYECKOW CBA3M. CTENeHb AMCCOLUAIUH.
CunbHble U criabble IEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YciaoBHs NMPOTEKaHUsI peakUUii MOHHOrO oOMEHa, IOJIHBIE U COKpalllEHHBIE
WOHHBbIE YypaBHeHUs peakuuid. CBOHCTBa KHUCIIOT, OCHOBAaHUM U cojeil B cBeTe NPEJCTaBICHUNH 00
ANEKTpoIUTHYECKON qucconuanuu. KauecTBeHHble peakiiuy Ha HOoHbL. [loHsATHE O ruapoau3e comneil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METaIOB U
HeMmeTaioB (rpadura U anmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPH), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEaKIHUU OT BO3JIEHCTBHS Pa3IMUHBIX (PaKTOPOB, UCCIEAOBAHHE SJIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, Mpoliecca AUCCOLUAIMM KUCIIOT, 1IeI04el U cojeil (BO3MOKHO HMCHOJIb30BaHUE BUIEO MAaTepHaJIOB),
IIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS peakuuil HOHHOro oOMeHa (oOpa3oBaHuE
ocajika, BBIJEJICHME Tra3a, OOpa3oBaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOLUIMX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakUuil (TOpeHue, peakliuy pa3jiokKeHHs], COEIMHEHUS), pacllo3HaBaHUE HEOPraHMYEeCKUX
BEIIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha MOHBI, peIlIeHHE SKCIEPUMEHTAIbHbIX 3a1ay.

HemeTaJyuibl M MX coeIMHEHUSA

OOm1ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHHS.
CrpoeHue U Qpu3nvecKkre CBONCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa
(B3aMMOJEUCTBUE C METalJlaMM, HEMeTallaMH, Iienoyamu). XsopoBojgopos. ComsHas KHCIOTa, XUMHUYECKUE
CBOMCTBA, MOJyYEHHE, NPUMEHEHHUE. JIeMCTBHE XJI0pa M XJIOPOBOJOPOJa HA OpraHM3M 4YelloBeka. Bakueimne
XJIOPU/IBI U X HAXO0XIECHUE B IPUPOJIE.

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. XUMHUecKHe cBoicTBa cepbl. CepoBOJOpOn, CTpoeHue, (hu3nueckue u
XUMUYecKkHe cBoicTBa. OKCHIBI Cephl KaK MPEICTaBUTEIN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa, GU3NUECKUE U
XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT M crenuduueckue). XuMHUUYECKHE Peakluu,
JeKallie B OCHOBE MPOMBIIUIEHHOTO croco0a MOMy4eHUsl CepHOM KUCIOTHI. [IpuMeHeHue cepHON KHUCIOTHI.
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 BOJOEMOB), CITOCOOBI €T0 TTPEIOTBPAICHUSI.

OOmiast xapakTepucTuka 31eMeHToB VA-rpymibl. OcOO€HHOCTH CTPOEHUS! aTOMOB, XapaKTePHbIE CTENECHH
OKHUCJIeHUs. A30T, pacnpocTpaHeHHe B MpHUpoje, (pu3nueckue U XUMuyeckue cpoiictBa. KpyroBopor azora B
npupojsie. AMMHAK, ero (pU3MUecKue U XMMUYECKHUEe CBOWCTBA, MOJlyueHHe U npuMeHeHue. Conu 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 COJIeH aMMOHHUSI B KadyeCTBE MMHEPAIbHBIX YAOOpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYXKalolledl cpelpl COCIMHEHUSMHU a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE
BO31yXa, MOYBEl U BOJoEMOB). Docdop, amnorponnsie Moaudpukauuu (ocdopa, puznueckue U XUMHUUYECKHE
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
OKHCIICHUS. YTJIEpO[, aJUIOTPOIHbIE MOIU(BUKAIIMH, PACIPOCTPAHEHUE B MPUpPOAE, PU3NUECKUE U XUMHUCCKUE
cBoiictBa. Axncopomus. KpyrosopoT yriepoma B mpupoae. OKCHUIBI yriaepoaa, ux (GU3NYECKUe W XUMUYECKUE
CBOWCTBa, JACHCTBHE HA KHUBBIC OPTaHU3MBbI, TIOJYUYEHUE U MPUMEHEHHUE. DKOJIOTHYECKHUE MPOOJIEMBbI, CBSI3aHHbIC
¢ okcunmom yriaepoga (IV), rumore3a TII00aJIBHOTO TOTEIUICHUS KJIMMaTa, MAapHUKOBBIN 3¢ddekT. YrompHas
KUCIOTa M €€ CONM, UX (U3NYECKHe M XHMMHUYECKHE CBOWCTBA, IMOJIyueHHEe M NpuMeHeHue. KadecTBeHHas
peakuusi Ha KapOoHaT-uOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayasbHbIe TMOHATHUS OO0 OPraHMYECKHX BEIIECTBaX KaK O COCAMHEHUSAX yriepojaa (MeTaH, 3TaH,
STWIEH, alETWIEH, 3TaHOJI, IJIMLEPUH, YKCyCHas KucioTa). [IpupojHble MCTOUYHUKM YIJIEBOJOPOAOB (Yroib,
MIPUPOJIHBIN Ta3, HeTh), MPOAYKTHI UX MepepadOoTKu (OEH3UH), UX POJb B OBITY M IPOMBITIUICHHOCTH. [ToHsATHE O
OMOJIOTMYECKH BaYKHBIX BEILIECTBAX: KHUpaX, OeNKax, YriaeBoJax — M UX POJIU B KU3HH yeroBeka. MarepuaabHoOe
€MHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAMHEHUM.

Kpemuuii, ero ¢puznyeckre 1 XuMUIECKUE CBOMCTBA, MOJIy4YeHUE U npuMeHeHne. CoeMHEeHUs] KPEMHUS B
npupose. OOmue mpexacraBieHuss o0 okcuae kpemHus (IV) u xpemHueBor kwuciore. CHIMKATHI, HX
UCTOJBb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BakHEHIINE CTPOUTENbHbIE MaTepUANbl: KEpaMHUKa, CTEKJIO,
eMeHT, OeroH, 3kene300eToH. [IpoOnembl 0e30MacHOrO HUCHOJIB30BAaHUS CTPOUTENBHBIX MAaTEepHaOB B
[MOBCEIHEBHOMW KU3HU.

Xumuueckuii 3xcnepumenm:

U3y4eHHe oO0pa3l0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KAYECTBEHHBIX
peaKkiuii Ha XJIOPUI-HUOHBI U HAONIOACHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaXkawliue (u3nuecKue u
XMMHUYECKHE CBOMICTBa TaJlOT€HOB U MX COEIMHEHUH (BO3MOXHO HCIOJb30BaHUE BUAEOMATEPUATIOB),
O3HaKOMIIEHHE ¢ o0Opa3namMu XJOpUAOB (TallOreHUI0B), 03HAKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSAMU
(BO3MOYKHO HCIIO0JIb30BAHWE BHJEOMATEpHUAIOB), HAOJI0JIeHUE Mpoliecca OOyTriauMBaHUS caxapa IO JEeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIOTHI, W3Y4YEHHE XUMHUYECKHUX CBOWCTB pa30aBICHHOW CEpPHOW KHCIIOTHI,
MPOBE/ICHNE KAYeCTBEHHON peakiuy Ha Cyab(paT-uoH U HAOII0ACHNE TIPU3HAKa e€ MPOTEeKaH!s, 03HAKOMIICHHE C
¢dbu3nuecKuMU CBOMCTBaMH a30Ta, Gochopa u ux coelrHEHUHN (BO3MOKHO HCIOJIb30BaHUE BUAECOMATEPUATIOB),
oOpasmaMu a30THBIX U (ocPOpHBIX ynoOpeHuH, MoTydeHue, cooupanne, paclio3HaBaHUE U W3YYECHUE CBOWCTB
aMMHaKa, IMPOBEJeHNEe KAaYeCTBEHHBIX peakluid Ha MOH aMMOHMS U (docdaT-uOH U HU3YYCHHE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJAEHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), M3y4eHHE MoOJeNell KpHUCTAIMYECKUX peméTok anmasza, rpaduta, Qyiepena,
O3HaKOMJIEHHE C MpPOLECCOM aJCOpPOIMN PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHBOra3a, MOITy4YeHUE, COOMpaHHe, paclo3HaBaHHWE M M3Y4YE€HUE CBOICTB YIVIEKHUCIOIO ras3a, MpoBeleHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CHIIMKAT-HOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJIEHHE C
MPOAYKLIMEH CUIIMKATHOM NPOMBIIUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIBbHBIX 3aJad no Teme «Baxueimune
HEMETaJIJIbl U UX COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiass XapakTepUCTHKa XUMHYECKMX D3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
Ilepuognueckoit cucteme xumnuueckux 3nemeHToB [I. 1. Menneneesa u crpoenus aromoB. CTpOEHHE METAILIOB.
Mertannnueckasi CBSI3b U MeTa/NIMYecKass KpUCTAJIMUECKasi pemérka. DJIEKTPOXUMUYECKUHN sl HalpsLKeHUN
MeTauioB. du3nuecKkue 1 XUMHUYECKHe CBOMCTBAa MeTayIoB. O0mue crnocoOsl nmomydeHus: MetamuioB. [lonsTue o
KOpPpO3UU METAJIJIOB, OCHOBHBIE CMOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, JHOPATIOMUHUMI,
OpOH3a) M UX MPUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[Ilemounble MeTamibl: nosokeHue B Ilepumoamueckoil cucremMe XHMHYEeCKHX dieMeHToB /[l U
MenpeneeBa, CTpOEHHE UX aTOMOB, HaX0XI€HUE B ITpUpojae. Puznyeckue 1 XMMUUYECKNE CBOMCTBA (Ha IpUMeEpe
HaTpuss M Kanus). OKcuIpl M THAPOKCHABI HaTpus M Kanus. [IpuMeHeHMe IIEeTOYHBIX METalIoB U MX
COCIMHECHUM.

[[lenoyHO3eMENBHBIE METAJIBI MATHUI W KaJIbIIMW: MOJIOXKEHUE B [leproanyeckoil cuctreMe XUMMUYECKUX
anemeHToB JI. M. MeHaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B mpupoje. PU3ndeckue U XUMHUYECKHE
CBOMCTBA MarHusl W Kajblus. BaxuHelme coeqMHEHUST KaIbIUs (OKCHI, TUAPOKCH, o). JKECTKOCTh BOABI U
CrOCco0BI €€ yCTpaHeHusl.

Amomunuil: nonoxeHue B llepuogmueckod cucreme xumuueckux sieMeHToB [l M. Menneneesa,
CTpOEHHE aToMa, HaXxoXKAeHue B mpupoae. PU3nMueckue W XUMHUECKHUE CBOWCTBA aMIOMHUHHUA. AMQOTEpHbIE
CBOMCTBA OKCHJA U THAPOKCHIA ATFOMUHUS.



XKeneso: nonoxenue B Ilepuoanueckoit cucrteme xumuueckux snemeHToB [[. 1. MenneneeBa, crpoenue
aToMma, HaxoXxJeHue B npupozae. Pu3nueckue U XMMUYECKHUE CBOMcCTBa xkemne3a. OKCHUIIbIL, THAPOKCUIBI U COJIH
xenesa (I1) u sxenesa (11l), ux cocra, cBOWCTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3laMi METaJJIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH, U3YUYE€HUE PE3YIbTaTOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJlblUsl U HaTpHsl ¢ BOJOM (BO3MOXXHO HCHOJIBb30BaHHE BHIEOMATEPHANIOB), MCCIEIOBAHUE CBOWCTB KECTKOU
BOJBI, IPOIECCA TOPEHUs XKejle3a B KUCIOPOAE (BO3MOXHO HCIIOJIb30BAHHWE BUJEOMATEPHUANIOB), MPU3HAKOB
MPOTEKaHMsI KAYEeCTBEHHBIX PEAaKIMii Ha HOHBI: MAarHHs, KaJabllHs, aJlOMHHUSA, IHHKa, xene3a (1) u xxemesa (111),
meau (l1), HabGnroneHre W omMcaHWe MPOIECCOB OKPAIIMBAHUS IUIAMEHU WOHAMH HATPHS, Kalus W KallbLUs
(BO3MOKHO MCIOJIB30BaHUE BHUJIEOMATEPHAIIOB), UCCIIEOBaHHE aM(pOTEPHBIX CBONCTB TMAPOKCUAA AIFOMUHUS U
THJIPOKCUIA IIMHKA, PELICHNE KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTalIbl M UX COSTUHEHUS.

XuMHUSA 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.

XHUMHUYECKOE 3arpsi3HEHUE OKPY KaIOLIEH cpeipl (MpeaeapHas JOIMyCTUMasi KOHLEHTPAllKs BEILECTB, dajee
— ITJK). Posib XuMuu B peIICHUH YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCcnepumenm:

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

Meoscnpeomemmnnie ceasu

Peanuzamusi MeXNpeIMETHBIX CBSI3eM MPU H3YUYEHUHM XUMUUM B 9 KJlacce OCYIIECTBISIETCS 4Yepes
MCIIOJIb30BaHNE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX IMOHSATHH, TaK W MOHSATUH, SBISIOMINXCS CHCTEMHBIMU IS
OTJIENbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmre ecTecTBEHHO-HAyYHBbIE TOHSATHSA: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTES3,
KiaccuuKanus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOACIUPOBAaHNE, U3MEPEHHE, MOJIETIb, SIBJICHUE,
MApHUKOBBIN (P PEKT, TEXHOTIOTHSI, MATEPHAIIBL.

@duzuka: marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI, PaJIUOAKTUBHOCTb,
MOJIEKYJIa, SJCKTPUUYCCKUN 3apsi, TMPOBOAHUKH, MOIYNPOBOIHUKHU, AMAICKTPUKH, (OTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BEIeCTBAa, I'a3, PacTBOP, PACTBOPUMOCTh, KPHUCTAJUIMYECKas pPEIIETKa,
CIUIaBBI, PU3NUECKUE BEIIMIUHBI, €AMHUIIB H3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE371b1, COJHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMble, TOILIUBO,
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€
0o0y4eHMs XMMHMU B €JUHCTBE y4eOHOW M BOCIUTATENbHON AEATENBHOCTH B COOTBETCTBUU C TPaJAWLMOHHBIMU
POCCHICKMMH  COIIMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TPHUHITHIMH B OOIIECTBE
IIpaBUJIaMHU M HOpMaMM IOBEJEHUS U CIOCOOCTBYIOT MpOLEcCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U COLMATIU3ALH
00yJaroIuXxcs.

JIuuHOCTHBIE pe3ynbTaThl OTPAXKAOT TOTOBHOCTh OOYYaIOLIMXCS  PYKOBOJACTBOBATHCS  CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCIIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM UUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLUEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAy4yHOMY HAacleauIo,
IIOHMMAaHMsI 3HAYEHUsI XUMUYECKOM HayKH B AKH3HH COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIIa/leTh JOCTOBEPHOM
uHbopManueli O TEepeAOBBIX JOCTH)KEHUSX M OTKPBITUSX MHPOBOM W OTEYECTBEHHOW  XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpoilcTBE MHUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS. O COLMAIBHBIX HOPMAax M IPaBHIaX MEXKIMYHOCTHBIX OTHOLICHMM B KOJUIEKTUBE,
KOMMYHHUKAaTHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE€3HOH, y4eOHO-MCCIIET0BATEIbCKONW, TBOPYECKOH W
APYyTrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOW COBMECTHOW MESTEIbHOCTH HPU BBINOJIHEHUH
y4eOHBIX, MMO3HABATEIbHBIX 3334, BBITOJHEHHH XHMHUYECKHUX HKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aMMOIIOHUMAHMIO M B3aUMOIIOMOIIM B IpOLECcCEe 3TOH yueOHOH IesTeNTbHOCTH, TOTOBHOCTU
OLIEHHUBATbh CBOE MOBEJCHUE U ITOCTYIIKA CBOMX TOBAPHUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUs NOCIEACTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE IMIPEICTABICHUS O BEIIECTBE M XUMHMYECKOM pPEAaKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISAIOLIME OCHOBY JJIsi IOHUMAHUS CYLIHOCTH HAYYHON KapTHUHBI
MUpA, MPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH IPUPO/Ibl, B3aUMOCBA3SIX YEJIOBEKA C IPUPOIHOM
CpPEeAoii, O POJIM XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABATENIbHbIE MOTHBBI, HAalpaBJIEHHbIC HA IOJYYEHHE HOBBIX 3HAHMU 110 XMMHUHU, HEOOXOJUMBIE IS
OO0BsICHEHUSI HAONIONAEMBIX TPOLECCOB W SBJICHUH, IO3HABATENbHOW, WH(POPMALMOHHOM M YHTATEIHBCKOU
KYJIBTYpBl, B TOM YHCJI€ HAaBBIKOB CAaMOCTOATENIBbHOM paboThI C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIMTEpaTypoid,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

MHTEpeC K 00y4YEHHUIO M MMO3HAHMIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPa30BaHMIO,
MIPOEKTHOM M UCCIIEI0BATEIbCKOM AESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBJI€HHOCTU U YPOBHS 00y4€HUS B
JanbHEenIIeM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha 3J0POBBIN
o0Opa3 *U3HU, OCO3HAHUE TOCIECTBUN U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1), HE0OX0IMMOCTH COOIIOIEHUS MpaBUl 0€30MaCHOCTH IpU OOpaIleHUU ¢ XMMUYECKHMHU BEIECTBAMU B
OBITY U peaJIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3y4YeHUIO0 NpodeccHil W Tpylda pazIudyHOro poja, YBaXKEHUE K TpyAy H
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHMH IO XHUMUMH,
OCO3HAHHBIN BBIOOpP MHAMBUAYAIBHON TPAEKTOPHUH MPOIOJKEHUST 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHMHUH, OOILIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, yCHemHoil mnpodeccuoHalIbHON
JEeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIalITHPOBATHCA B MPO(EeCCHOHANIBHOM cpefie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

AKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOLIEHHE K MPUPOJEe KaK HMCTOYHUKY >KM3HU Ha 3emie, OCHOBE e&
CYIIECTBOBAaHUS, TOHUMaHHUE [IEHHOCTH 3/I0pOBOrO M 0€30macHOro odpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (U3NYECKOMY U TICUXWYECKOMY 3[0pPOBBIO, OCO3HAHHWE IEHHOCTU COOJIOCHUS MPaBUI
6e30macHOTo MOBEACHMS NpU paboTe C BEIIEeCTBAMM, a TAKXKE B CUTYalMsX, YIPOXKAIOUINX 3/70POBBIO U JKU3HU
JTIOJIEH;

CMOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble NMPH M3YYCHUU XMMHUH, JJIS PEUICHHUs 3a/1ad, CBS3aHHBIX C
OKpY>Karollel IpUPOIHOM cpeoH, /ISl MOBBIIICHHS YPOBHS 3KOJIOTHMUYECKOH KYJIbTYphl, OCO3HAHHUS TJI00aJIBLHOTO
XapakTepa HKOJIOTHYECKUX MpoOIeM M MyTed MX pEeLIeHHs IOCPEJACTBOM METOJIOB XHMHUH, 3KOJOTMYECKOTO
MBILJICHHS], YMEHHS pyKOBOJICTBOBATHCS UM B [TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHOM MTPAKTUKE.



METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3yJabTATOB BBLACISAIOT 3HAYUMBIE JUIST (DOPMUPOBAHHUS MHUPOBO33PEHUS
oOleHay4YHbpIe TIOHATHS (3aKOH, TECOPHs, IPHUHIINI, THIIOTE3a, (GaKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U IPYToE. ),
KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETax U MO3BOJSIOT HAa OCHOBE 3HAHHMH U3 3THUX
npeaMeToB (opMHpOBATh MPEACTaBICHHE O IIEJIOCTHONM HaydyHOHl KapTHHE MHUpa, U YHHBEpCalbHbIe YyueOHbIE
neiictBusi (TMO3HABaTeNbHbIE, KOMMYHHMKATHUBHBIC, DPETYJSATHBHBIE), KOTOpble oOecreuynBaoT (HOpMUPOBAHHE
TOTOBHOCTHU K CAMOCTOSITEJIbBHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

YMEHMSI HCIIOJIb30BATh NPHUEMBI JIOTUYECKOTO MBIIUIEHHUS] MPU OCBOCHHMM 3HAaHUU: pPAcCKpbIBATh CMBICI
XUMHUYECKUX TIOHATUH (BBIACNATh HUX XapaKTepHble IPU3HAKHU, YCTAHABIMBATh B3aWMOCBSI3b C JAPYTUMU
MOHATUSIMH), MCIIONB30BATh MOHATHS IJIsi OOBSCHEHHUS OTACNbHBIX (PAaKTOB M SBICHHI, BHIOMpPATh OCHOBAHUS H
KpUTEpUU Ui KIACCU(PUKAIUU XUMHUYECKUX BEUIECTB U XHUMHUYECKHUX pEaKlMW, yCTaHABIMBATh MPUYMHHO-
CIICZICTBEHHBIC CBSI3U MEXIYy OOBEKTAaMH W3YYEHHUS, CTPOUThH JIOTUYECKHE pPACCYKACHUS (MHIYKTHBHBIC,
JIeIyKTUBHBIE, 110 aHAJIOTUH ), JIeJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHE NPUMEHATh B IMPOLECCE MO3HAHMS MOHATUS (IPEIMETHBIE U METANPEAMETHBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJIENIH, UCIOIb3YeMble B XMMHH, IPEOOPa30BHIBATh IIUPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHbBIE
MIPEJICTAaBICHUS] — XMMMYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKass (opMylia U ypaBHEHHE XHUMHUYECKOMN
peaKuu — Mpyu peluieHNH yueOHO-103HABATENbHBIX 33/1a4, C YIETOM 3TUX MOJEIIbHBIX MPEICTABICHHH BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH H3Y4aeMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB M XHMHYECKUX
peaxiuii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIC CBSA3M M MPOTUBOPEYHUS B H3y4aEMBIX
IpoLeccax U sBJICHUSX.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh IOCTaBJICHHbBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a TAK)KE B KauecTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

npuoOpeTeHre OmbiTa MO TUIAHUPOBAHUIO, OPTaHU3AIMHM W TPOBEICHUIO YYEHHYECKHUX SKCIIEPHUMEHTOB,
yMEHHE HaOMI0AaTh 3a XOJIOM IIPOIEcca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (HOpPMYIHpPOBAThH
0000IIeHUsT U BBIBOJIBI TIO PE3yJIbTaTaM IMPOBEIEHHOTO OMBITA, UCCIEIOBAHNSA, COCTABIATh OTUYET O TMPOJICIAHHON
pabore.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOMpATh, AHAIM3MPOBATH M WHTEPHPETHPOBATh WHGOPMALMIO DPA3IUYHBIX BHJIOB U (HOpM
MPE/ICTaBICHMS], TMOJIYy4YaeMyl0 M3 pa3HbIX MHCTOYHUKOB (HAay4yHO-TIOMYJIsIpHAs JMTEpaTypa XUMHUYECKOIO
COJZIepKaHusl, CIIpaBOYHbIE MOCcOOUs, pecypchl VIHTepHeTa), KpPUTHYECKH OLIEHUBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHSTh pa3IMuHble METOJAbl M 3alpochl NpU TMOUCKe U oTOope uHbopMauuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAUMBIX JJIsl BHIIIOJIHEHUS YUEOHBIX M MTO3HABATENIbHBIX 3ajau OMpeneIEHHOIO
TUNA, NpUOOpETEeHHE OMNbITa B O0JACTH HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOIUH,
OBJIaJICHHE KYJIbTYpPOW aKTHBHOI'O HCIOJB30BAaHUSI PA3JIMYHBIX IMOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTUMANIbHYI0 (OpMy THpeAcTaBiIeHUs HHGOPMAIMM W WUIIOCTPUPOBATH pellaeMble 3a/aud HECIOKHBIMU
CXeMaMH, IMarpaMMaMu, ApyruMu popMamu rpaduky U UX KOMOMHALMSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBaTh B IMpolecce y4yeOHOM M HCCIe0BAaTENbCKOM JesITeNbHOCTH
MH(OPMALIHMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTAa Ha COCTOSTHUE OKpYXKarolien
IIPUPOJHOM CPEBI.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

YMEHUS 3a/1aBaTh BOIPOCH! (B XOje AMaiora W (MiaM) JUCKYCCHM) MO CYIIECTBY OOCYXKIaeMOl TeMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIOKEHHON 3a1auH;

YMEHHUS NIPEACTABIATh MOJIYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON JEATEIBHOCTH B YCTHBIX U MUCBbMEHHBIX
TEKCTax; JIeNaTh MPE3eHTalNI0 Pe3yIbTaTOB BBINOJIHEHUS XUMUYECKOTO JKCIIEPUMEHTa (J1abOpaTopHOro OIbITA,
nabopaTopHOil paboTHI O MCCIIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHHSI  y4eOHOro COTpPYJHMYECTBAa CO CBEPCTHHUKAMH B  COBMECTHOM  MO3HABaTEeNbHOH U
UCCIIEI0BATENIBCKON IEATENIbHOCTH TPU PEIIEHUH BO3HHUKAIOIMX Mpo0jaeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U
COrIacoBaHUsl MO3ULUN (0OCYKIeHHs, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAMHALIMS COBMECTHBIX
NecTBU, onpeielieHne KPUTEPUEB 0 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U IpyTHUe).

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPEAEIIATh LENH IEATENbHOCTH, INIAHUPOBATh, OCYLECTBIISITh, KOHTPOJIMPOBATh
U TP HEOOXOIUMOCTH KOPPEKTHPOBAaTH CBOIO JEATEIHLHOCTh, BBIOMpaTh HambOojee 3(P(GEeKTHUBHBIC CIIOCOOBI



peuicHu-d y‘-Ie6HLIX 1 TTO3HABATCJIbHBIX 3a/1a4, CaMOCTOATCIIBHO COCTABJIATH UJIM KOPPCKTUPOBATH HpeI[HO)KCHHLIfI
QITOPUTM JICUCTBHUI MPU BHITIOJIHCHUH 3aJaHUI C YIETOM TMOTYUYEHHUs HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BCIICCTBAX MW PCAKNUAX, OLCHUBATH COOTBCTCTBUC IIOJIYYCHHOI'O pPE3yJibTaTa 3asBJICHHOU neia, YMCHUC
MCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3ysbTaToOB M0 OCBOCHUIO 00S3aTENILHOTO COJCPKAHUS, YCTAHOBIEHHOTO TaHHOU
benepanbHOi pabodel HPOrpamMMoOi, BBIIENAIOT: OCBOEHHbIE OOYYAIOIIMMMCA HaydHbIEC 3HAHMs, YMEHUS U
CrocoOBl JIeHCTBUM, crenuduyeckre A MPEeaIMETHON 00nacTH «XUMHUs», BUIBI IEATEIBHOCTH MO TOIYYECHUIO
HOBOI'O 3HAHMs, €ro HHTEpHNpETALuH, MPeoOpa3oBaHMIO U NPUMEHEHHMIO B pa3jIM4YHbIX YYEOHBIX M HOBBIX
CUTYaLUsIX.

K kxoHny oOyueHuss B 8 kJjacce IpeIMETHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb

c(OPMHPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

® PacKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IPOCTOE
BEIIIECTBO, CII0KHOE BEILECTBO, CMECh (OAHOPOJHAS M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS
aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIs
XMMHUYECKOI'O 3JIEMEHTa B COEAUHEHUHU, MOJISIpHBIH O00BEM, OKCHZA, KHCIOTa, OCHOBAaHME, COJb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKUCJICHUS, XMMUYECKas peakius, KilacCu(UKaIUs pPeaKIuid:
pEeaKkIMM COEAMHEHMs, peakUUH pPa3JIOKEHHs, peaklUH 3aMelleHUs, peakuuu oOMeHa, 3K30- U
IHJAOTEPMHUYECKUE PEAKIMH, TEIUIOBOW 3((EKT peakiuu, sapo aroMa, JJICKTPOHHBIA CJIOW aroma,
aTOMHasi OopOMTajb, paJuyc aTroMa, XMMHYECKas CBS3b, MOJISIPHAs U HEMOJSPHAs KOBAJIEHTHAs CBS3b,
MOHHasl CBSI3b, UOH, KATHUOH, aHUOH, PACTBOP, MAaccoBasl J0JIsl BelllecTBa (MPOLEHTHAsE KOHLEHTpalus) B
pacTBope;

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

® UCMOJb30BAaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYJI BEIIECTB U YpaBHEHUN XUMHUYECKUX
pEeaKuuii;

®  OIpeNeNiATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, CTEIIEHb OKHCICHUS JIEMEHTOB
B OWHApHBIX COEIUHEHUSX, NMPUHA/UIKHOCTh BELIECTB K ONpEeAEIEHHOMY KIJIACCy COEIMHEHHH IO
dbopmynaM, BUI XUMUYECKOH CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTaHMYECKUX COSAMHEHUSX;

e packpsiBaTh cmbica Ilepumonmyeckoro 3akona JI. M. MenpeneeBa: I€MOHCTpUPOBATH IOHMMAaHHE
MIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB OT UX IOJIOKeHHs B llepnoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
ydeHus, 3aKkoHa ABOraapo;

® 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 0003HaUEHHs, KOTOphle nMeroTcs B Tabiuue «llepuoanueckas cucrema
xumuueckux snemeHTtoB J[. M. MenpaeneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sJpa, oOlIee YUCIIO 3JIEKTPOHOB M pPacCHpeleNieHHe HX 0
AJIEKTPOHHBIM CIIOSIM);

e KJaccU(UIUPOBATh XUMHUYECKHE HIIEMEHTbI, HEOPraHWYEeCKHE BEIECTBA, XUMHUYECKHE peakuuu (1o
YHCITYy M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY YPEKTY);

e XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XHWMHUYECKHME CBOMCTBA BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOATBEPK/asi OMUCAaHUE NpPHUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHHMH COOTBETCTBYIOIIUX XHMHYECKUX
peaKLuii;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX KAayeCTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHNS XUMHUYECKUX MPEBPAIICHU B PA3INYHBIX YCIOBHSIX;

® 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 MBICIUTENBHON JEATENbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE,
00001IeHIEe, CHCTEMAaTHU3aInio, KIacCU(DUKAIINIO, BBISBICHUE MPUYMHHO--CIICACTBEHHBIX CBS3€H — IS
U3Y4YEHHsI CBOMCTB BEIECTB M XUMHYECKMX DPEAKIMM, €CTECTBEHHO-HAyYHbIE€ METOJbl IMO3HAHUS —
HabIto/IeHne, U3MEPEHNE, MOJICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH);

e Clle[I0BaTh MpPaBUJIaM IOJI30BAaHUS XMMUYECKON MOCYI0NW M J1abOpaTOpHBIM 000pYIOBAHUEM, a TAKXKe
npaBuiIaM oOpaleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH I10 BBIIOJHEHUIO Ta00paTOPHBIX



XUMHAYECKHX OIBITOB IO MOJIYYEHHIO U COOMPAHMIO Ta3000pa3HBIX BELIECTB (BOJOPOJA M KHUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OMpPENEIIEHHON MacCcOBOM J0yel pacTBOPEHHOTO BELIECTBA, TNIAHWPOBATh
U TPOBOJUTH XMMHUYECKHE SKCIEPUMEHTHI MO PpACIO3HABAHUIO DPACTBOPOB INENOYEH U KHCIOT C
MTOMOIIIbIO UHIUKATOPOB (JTaKMYC, GeHON(PTAICHH, METHIIOPAHK U IPYTHE).

K xonmy oOyueHuss B 9 KJjacce IMpeaIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xarb
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, XMMHUYECKas peaklus, XUMHYEcKas CBS3b, TEIJIOBOM 3((eKT peakiuu, MoIb,
MOJISIPHBIH 00BEM, PacTBOP, SIEKTPOIUTHI, HEITEKTPOIHUTHI, HJIEKTPOIUTHIECKAS TUCCOLUAIIHS, PEAKIIUU
MOHHOTO OOMEHa, KaTaliu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMble M HeoOpaTHMbIE peakiuw,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKHCIUTENb, BOCCTAHOBUTENb, OKHCJIEHHE U
BOCCTAHOBJICHHE, aJUIOTpONusi, amMQpOTepHOCTh, XHUMHUYECKasi CBA3b (KOBAJIEHTHAs, HOHHA,
METaJlJINYECKasi), KPUCTAJUIMUECKass PEIIETKA, KOPPO3Msl METaJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOMN
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMMUYECKUX IOHSATUH W IPUMEHSTb 3TU IOHSITHUS TIPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

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

OTIpE/ICTISATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX DJIEMEHTOB B COCIMHEHUSX Pa3IMYHOTrO
COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpeAeNéHHOMY KiIacCy COeAMHEHUW 1o ¢dopMynaMm, BHUJ
XUMHUYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3apsij
HMOHA MO0 XUMHUYECKOU (popmyre, XapakTep Cpeibl B BOJHBIX PACTBOpAaX HEOPTaHWYECKUX COCAMHEHMUIA,
THUI KPUCTAIUITMUECKOHN pEelIETKN KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich [lepuoguueckoro 3akona [[. V1. MenneneeBa u JeMOHCTPUPOBATH €r0 MOHUMAaHUE:
OTMCHIBATh U XapaKTepu30BaTh TabmuuHyo Gopmy Ileproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyath HNOHATUS «TJlaBHasg noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)y», mansie u
0oJbIIME TEPUOJIbI, COOTHOCUTH OO0O3HAYEHMsS, KOTOPHIE HMEIOTCS B IEPUOAMYECKO Tabmuie, c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apA] sapa, odiiee
YHCIIO 3JIEKTPOHOB M PACHPE/ICIICHNE UX 10 JIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEJUHEHHH B Ipejienax MajblX IEPUOAO0B U IJIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHWYECKUE BEIECTBA, XMMHUYECKHE peakluuu (1o
YHCIy U COCTaBY yYacTBYIOIIMX B PEAKIMU BEUIECTB, 110 TEIUIOBOMY (D (PEKTy, M0 U3MEHEHHUIO CTENeHEeH
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CIEIU(PUISCKNE XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIIONKHBIX
BELIECTB, MOATBEPXK/1as ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;

COCTaBJISITh YpPaBHEHUS AIIEKTPOJIUTUYECKOW TUCCOLMALMU KHUCJIOT, IIEI04Yel M cojei, MOJIHble U
COKpalI€HHbIE YPAaBHEHMsI pPEAKIUl HOHHOrO OOMEHa, YpaBHEHHUS peaklUui, TOATBEPKAAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

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

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH MPOTEKaHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSX;

BBIUHCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOT0 3JIeMeHTa 1o (HopMysie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKON peakuu;

co0Jro1aTh MpaBUjia MOJIb30BAHUSA XUMHUYECKOM Mocyoi U 1abopaTOpHBIM 000pYIOBaHHEM, a TaKXKe
npaBuia oOpalieHus ¢ BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKIHUSMH IO BBIOJIHEHHUIO Ja00OpaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO
rasa);

MIPOBOANTh PEaKIIUK, MOJTBEP)KJIAIOLINE KadeCTBEHHBIH COCTAaB pa3IUYHBIX BEIIECTB: pPaclo3HaBaTh
OTBITHBIM ITYTEM XJIOPUI-, OpOMHUI-, HOAMI-, KapOoHaT-, docdar-, CUIUKAT-, CyIb(aT-, THAPOKCUI-
WOHBI, KaTUOHbI aMMOHHUSI M WOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOpPraHMYECKUX BEILECTB;



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



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KounuectBo 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 comusix 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

Pasnen 3. [lepnoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenpaeneeBa. Ctpoenne aToM0B. 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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