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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XuMHM Ja€T NOpPEICTaBIECHUE O LEIAX, OOLIeH CcTpaTreruu
oOy4YeHHUs, BOCITUTAHUS U Pa3BUTHUS OOYUAIOIIUXCS CPEICTBAMU Yy4eOHOTO MpeaMera,
yCTaHABIMBAET  O0sA3aTEIbHOE  NPEIMETHOE  COJEp)KAHHME, MPEayCMaTPUBAET
pacmpeielieHle ero Mo KjaccaM M CTPYKTYpUpOBaHHE 10 pa3feinaM MU TeMaM
IporpaMMbl 1O  XHMHH, OIpPEAENseT KOJWYECTBEHHbIE UM  KaueCTBEHHBIE
XapaKTepUCTUKU COJEPIKaHUS, PEKOMEHIYEMYI0 TMOCIEOBATEIbHOCTh HW3y4YEHUS
XUMHH C YY4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JIOTUKH y4e€OHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroumxcs, OmnpeaenseT BO3MOKHOCTH
npeaMera s peaju3aluyd TpeOoBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOM
o0pa30oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs, a TaKXKe
TpeOOBaHUH K pe3yibTaTaM OOy4eHUsl XMMHUHM Ha YPOBHE IleJIel U3y4eHus peIMeTa u
OCHOBHBIX BHUJOB y4e0OHO-IIO3HABATEIHHOW JAESITENLHOCTH O0OydYaromerocss Io
OCBOEHHIO Y4EOHOTO COJIEpP KAHMUS.

3HaHWEe XWMHUU CIYKUT OCHOBOWM [UIsi (OPMHpPOBAHUS MHUPOBO33PEHUS
o0yu4aroIerocs, €ro MNpeJCTaBICHU 0 MaTEPUATILHOM €IUHCTBE MHUPA, BAXKHYIO POJIb
urparT GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWUMONPEBPAIEHUSX YHEPTUU U
00 DHBOJIIOIMHM BEHIECTB B MPHUPOAE, O MYyTSIX peHieHHs] TI00aJbHBIX Mpo0IeM
YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CBHIPbEBOM, JHEPreTUYECKOM, NMUILEBOW WU
HKOJIOTHUECKON 0e30MacHOCTH, MPOOIIEeM 3IpaBOOXPAHEHUS.

HN3yuyenune xummm:

CIOCOOCTBYET peain3allid BO3MOXKHOCTEH Jisi caMOpa3BUTHSA B (OPMUPOBAHUS
KyJbTYPbI TUYHOCTH, €€ 0011el 1 PYHKIIMOHATILHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi, HABBIKOB HX  CaMOCTOSATENbHOW  Y4eOHOM  JesATENbHOCTH,
OKCHEPUMEHTAIBHBIX M MCCIENOBATEIbCKUX YMEHHUH, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM U3HU, TaK U B TPO(ecCHOHANbHON e TEIIbHOCTH;

3HAaKOMHUT CO CHEHU(PHUKOM HAYYHOTO MBIIUICHHUS, 3aKJIAJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €IMHCTBO IPUPOJABI U UYEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
3TarnoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYYHOU I'PAaMOTHOCTH O0YyUaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
-HaY4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTMYECKOE
oOpa3zoBaHue 00yJarOIUXC .

JlaHHble HampaBiieHUST B OOyYeHHMM XUMHH OOECHEeUMBAIOTCS CHEIH(PHUKON
COJlep’KaHMUs ~ Y4eOHOro  MpeAMeTa,  KOTOpbIM  SIBIISIETCA  MEJaroruyecku
aJanTHPOBaHHBIM OTPAKEHHWEM 0a30BOM HAYKM XMMHUHU Ha ONPEICIEHHOM JTane eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OPHUEHTHUPOBAH Ha
OCBOCHHE OOY4YaIOIIUMUCI CHUCTEMbI IE€PBOHAYAJIBHBIX TOHATHUA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX OHITHI OPraHUYECKON
XUMUHU.



CtpykTypa colepkaHus MpOrpamMMbl MO XUMUU C(HOpPMHpOBAHA Ha OCHOBE
cUCTeMHOro moxaxona K e m3ydeHuro. CojepKaHHWe CKIIAJbIBACTCS W3 CHCTEMBI
MOHSTHH O XHUMHUYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMbI MOHATUN O XUMHUYECKOU
peakmuu. O0e 3TH  CHUCTEMBI CTPYKTYpHO OpPraHW30BaHbI IO  MPHHIHUITY
MOCIIEZIOBATEILHOTO PAa3BUTHUS 3HAHWN HA OCHOBE TEOPETHUUECKUX MpPEe/CTaBICHHI
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona /JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMA U XMMHUYECKOU CBSI3U;

— MPEACTaBICHUN 00 HIIEKTPOIUTUIESCKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTndeckrie 3HaHHUA  pPAacCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJTyYEHHBIX M OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPYroMYy, BBIONHsS (QPYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS W BO3MOXKHOCTEW MPAKTHYECKOTO MPUMEHEHHS W TONYYCHHUS H3ydaeMbIX
BEIIECTB.

OcBoeHne  mporpaMMbl MO  XMMHH  CIIOCOOCTBYeT  (pOPMHUPOBAHMIO
MIPEICTABICHUSI O XUMUYECKOM COCTaBISIONIEH HAYYHON KapTHHBI MUpPA B JIOTUKE €€
CUCTEMHOU MPHUPOMABI, IIEHHOCTHOTO OTHOIICHHMS K HAYYHOMY 3HAHHUIO MU METOJaM
MO3HAHMA B Hayke. 3yueHne XuMuu MPOUCXOTUT C MPHUBICYCHUEM 3HAHUN U3 paHee
M3YYEHHBIX Y4eOHBIX TpenaMeToB: «Okpyxaroumii Mupy, «buonorus. 5-7 kjgaccel» u
«®Dusnka. 7 Kjaccey.

[Tpu n3ydeHNN XUMHUH IPOUCXOAUT (GOPMUPOBAHKE 3HAHUNM OCHOB XHUMHUYECKON
HayKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTHUECKOH NeATEIHHOCTU
YeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTypbl. 3ajada y4eOHOro
MpeIMeTa COCTOMT B (DOPMHUPOBAHUU CHCTEMBl XUMHUYECKUX 3HAHWN — BaKHEHIIIMX
($hakToOB, TOHATHI, 3aKOHOB M TEOPETHYECKUX IMOJOXKEHUH, TOCTYMHBIX O0OOIICHHI
MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B MPUOOIIEHIH K HAYYHBIM METOAAM
MO3HAHUS TPU W3YYEHUH BEUIECTB W XUMHUYECKUX DPEAKIUH, B (POPMUPOBAHUH U
Pa3BUTHH TIO3HABATEIBHBIX YMEHHA M WX TPUMEHEHHH B y4eOHO-TIO3HABATEIBHON M
yueOHO-HCCIeI0BAaTeNbCKOM  AEATEIbHOCTH, OCBOCHHMM  TMpaBuWi  OE30MacHOro
oOpaleHns ¢ BEMIECTBAMU B TIOBCEAHEBHOM JKHU3HH.

[Ipyn u3yueHUM XUMHUM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs BaKHOE
3HaYCHHE IPUOOPENTN TaKue IeJIH, KaK:

— (dopMmHupoBaHWE WHTEUIEKTYaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHNUI0, COTPYAHUYECTBY, CAMOCTOATEIHHOMY TPHUHSATHIO PEIICHHIA,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBHSIM JKU3HHU;

— HaNPaBJICHHOCTh O0YUEHUS HA CUCTEMAaTHYECKOE MPHOOIICHNE 00yJaromuXcs
K CaMOCTOSITENIbHOM TO3HABATEIBHON JESATEIHHOCTH, HAYYHBIM METOJaM TO3HaHWUS,
(GOPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHUMHU;

— ofecrieyeHne YCIOBUHM, CIIOCOOCTBYIOIIUX MPHOOPETEHHIO O0YyYaIOIIMMHUCS
OTbITa Pa3HOOOPA3HOHN NEATEIBHOCTH, TO3HAHHWS M CaMOIIO3HAHUS, KITFOUEBBIX



HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUIUX YHHUBEpPCAJbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUJIOB JIEITEIBHOCTH;

— (QopmupoBanue o0meld GYHKIMOHAIBHOH H  €CTeCTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHUCJIE YMEHHUN OOBSICHATH U OLICHUBATDH SIBIICHUS OKPYXKAIOIIETO
MUPA, UCTIOIB3YS 3HAHUS U OMBIT, MOJTYYCHHBIC NP U3yUYCHUU XUMUU, TPUMEHSTH UX
MIPHU PEIICHUH MPOOJIEM B TOBCEHEBHON KU3HU U TPYJIOBOU IESITEIHHOCTH;

— ¢dopMupoBaHHUe y 00y4arOUIMXCd TYMaHUCTUUYECKUX OTHOILIECHUM, TOHUMAaHUS
IIEHHOCTH XWMHUYECKUX 3HAHUN /IS BBIPAOOTKHA SKOJOTMYECKH I1eJ1eco00pa3Horo
MIOBE/ICHUS B OBITY U TPYIOBOM JESATEIHHOCTU B LIENSAX COXPAHEHUSI CBOETO 3/10POBbSI
Y OKPY’KArOLIEH IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOIIO H
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX [IEHHOCTEN, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY MpOGUIIs U HANIPaBICHHOCTH AalIbHEUIIEro 00ydeHuUs.

OO6miee yncI0 YacoB, OTBEAEHHBIX ISl U3YYCHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, cocraBisger 136 yacoB: B 8§ kimacce — 68 dacoB (2 waca B
Henelno), B 9 kiacce — 68 gacoB (2 yaca B HEICIIO).

COIJEPKXAHUE OBYYEHUS
8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE OHATHUS

[Ipenmer xumun. Pons XuMuM B )KM3HU YeoBeKa. XUMUs B cucTteMe Hayk. Tena
u BemjecTBa. Dusnueckue CBOWCTBA BEIMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[TonsiTue o meTtomax mo3HaHWS B XUMUHU. YucTele BemiecTBa U cMecu. CrocoObl
pa3aeneHus CMEeCe.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE d3JeMEeHThl. CHMBOJBI XUMHUYECKHUX
anemeHTOB. [IpocThie U cokHbBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B COETMHEHUH.

KomnuectBo BemectBa. Mosb. MomsipHas mMacca. B3anMOCBSI3b KOJIMUECTBA,
MAacCChl M YUCJIa CTPYKTYPHBIX €AUHHUIL BemiecTBa. PacuéTel o ¢hopMynaMm XUMHUYECKUX
COCTMHECHUM.

Ou3znuecKkue U XUMUYECKHE SBJICHUS. XUMHUYECKas peaklus U €€ MPU3HAKH.
3aKOH COXpaHEHHUS MacChl BEHIECTB. XUMHUYECKHe ypaBHeHusa. Kiaccudukarms
XUMHUYECKUX Peakiuii (COeTUHEHUS, pa3JIOKCHHS, 3aMENICHUSI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJOW, MpaBWIaMH pabOThl B J1aDOpaToOpuu M
npuéMamMu oOpalleHusi ¢ J1abopaTOpHBIM O0OpYAOBaHUEM, M3YUYCHHE U OIMKMCAHUE
(U3HUECKUX CBOWCTB 0OPA3I[0B HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHNE (PU3NIECKUX
(TutaBneHWe BOCKa, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE, KUICHHE U
KOHJICHCALIMsI BOJbI) M XHUMHUYECKUX (TOpEHUE CBEYHM, MPOKAJUBAHHE MEIHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIIOTOM) SIBIICHUM, HAOIIOJCHUE U OINHCAHHE
MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEaKIUi (pa3ioxkeHne caxapa, B3auMOJIeHCTBHE



CEpPHOM KHCJIOTHI C XJOpUIOM Oapus, paszioxkenuwe ruapokcuaa meau () mpum
HarpeBaHWHU, B3auMOJEHCTBHUE Kene3a ¢ pactBopoMm conu meau (ll), uzyuenue
CIoco0OB pa3JielieHHs] CMECeil: C MOMOIIbI0 MarHuTa, (pUILTPOBaHKE, BhIIAPUBAHUE,
TUCTWUISIIUS,  XpoMmaTtorpadus, MpPOBEICHHE OYHUCTKH  TOBAPEHHOW  COJIH,
HaOJI0/IeHWEe M ONMUCAaHUE pe3yJbTaTOB MPOBEJEHHUS OIbITa, WIUTIOCTPUPYIOIIETO
3aKOH COXpaHEHUsI MacChl, CO3JaHNe MOJEJIEH MOJIEKYJ (ILIapOCTEPIKHEBBIX ).

Ba:kHeililne npeacTaBuTe/ il HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT M NIpocToe
BenlecTBo. Haxoxaenue kucnopoaa B mpupoje, pusndeckue 1 XMMHUUECKHE CBOMCTBA
(peakuuu rtopenus). Oxcunbl. [lpumenenue xkuciaopoga. CrocoObl MOTyYESHHS
KHCJIOpOoJia B TaOOpaTOpUU U MpOMBIIIIEHHOCTU. KpyroBopoT kuciaopoaa B Mpupo/Ie.
O30H — ajIOTpONHAasE MOAU(PUKALINS KUCIOPO/Ia.

TemnoBoit 3 PexT XumMuueckon peaxium, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHAOTEPMUUYECKHE peakiuu. TOmIWBO: Yrojib W MeETaH. 3arps3HEHHE BO3/yXa,
yCcHJIeHHuE TapHUKOBOTO 3(pdeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — anemenT u npocroe BemecTBo. HaxoxaeHne Bogoposa B IpUPOLE,
(bu3nuecKre U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI monydeHusi. Kucinotsr u
COJIH.

Mosnsipablii 00bEM Ta30B. Pacy€Thl MO0 XUMUYECKUM YPABHEHUSIM.

Qdusnyeckue CcBOMCTBA BOABL. Boma kak  pacTtBopuTenb.  PacTBOpBL
Hacelliennble ¥ HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 105151 BelIeCcTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBAa BOAbL. OCHOBAaHMUS.
Ponws pactBopoB B mpupojae W B KHM3HU 4YelloBeka. KpyroBopoT Boibl B MPHUPOJE.
3arpsi3HEeHue NPUPOIHbIX BoA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.

Knaccudukamus nHeopranmyeckux coeauHeHui. Oxcuapl. Kriaccudukanms
OKCHJIOB:  cojeoOpasytonye  (OCHOBHBIE,  KUCJIOTHbIe,  amMQOTepHbIE) W
HecoseoOpasyromue. HoMeHnknatypa okcuaoB. @u3nueckue U XUMHUYECKHUE CBOMCTBA
okcuoB. [lonyueHnne okcHIoB.

OcHoBanus. Knaccudukanus OCHOBaHM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. Homenkiarypa ocHoBaHuil. @PU3HMYECKHME W XUMHYECKHE CBOWCTBA
ocHoBaHuH. [Toryyenue ocHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHUYECKHE CBOMCTBa KHcaOT. Psag axktmBHoctm MetamwioB H. H. bekerosa.
ITonyueHne KucCnor.

Comu. Homenkiarypa coneil. @uU3MYECKHME M XUMHUYECKHE CBOWCTBA COJICH.
ITonyuenue conen.

['eneTnyeckas CBsI3b MEXKAY KJIacCaMH HEOPTAaHUYECKUX COSTUHEHUMN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJECICHUE COJNEPKAHUS KHUCIOpoAa B BO3JyXeE, IMOJIyYEHHUE,
coOupaHue, paclo3HaBaHUE W W3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHHE
B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJOM U YCIOBUS BOZHUKHOBEHUS U MPEKPAIICHHS
ropeHus (moxapa), 0O3HAaKOMJICHHE ¢ 00pasliaMu OKCHIOB M OIMCAaHWE UX CBOWCTB,



nojiyueHue, coOupaHue, pacrio3HaBaHWE W W3Y4YeHHE CBOMCTB BoJopoia (ropeHue),
B3auMojieiicTBue Boaopoaa ¢ okcugoM weau (ll) (BO3MOXHO HCTIOIB30BaHUE
BUJICOMATEpPUANIOB), HAONIIOICHHEe O0O0pa3loB BEIIECTB KOJIMYECTBOM |  MOIb,
HCCIIEIOBAaHUE OCOOEHHOCTEW PAacTBOPEHHUS BEILECTB C Pa3IU4YHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM [I0JIEM pPacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaJUIaMH (HATpUEM M KajblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHANIOB), HCCIEIOBaHUE O00pa3lloB HEOPTaHUYECKHX
BEILLECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKpPAaCKU HHAMKATOPOB B
pacTBOpax KHUCJIOT W IIellouel, m3ydeHue B3aumojeiicTBusi okcuga meau (1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaulaMH, pPEaKkUUud HEeUTpaau3aluu,
NOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaula JIPYyTUM U3
pacTBOpa COJIA, PEIICHUE PKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHehume Ki1acchl
HEOPraHUYECKUX COECTUHEHUII.

Ilepuonuuecknit 3akoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
iemenTtoB JI. HU. MengeaeeBa. CrpoeHue aTomMoB. XHMHYECKAs CBS3b.
OxucIUTEeNTbHO-BOCCTAHOBUTEIbHbBIC PEAKIIMU

[lepBbie TOMBITKM KJIACCH(PUKAIMKM XUMUYECKUX OdJIeMEHTOB. [loHsTHe O
TpYIIax CXOJHBIX JJIEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENbHBIE METAIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEpHbIE OKCHIIBI U
TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepnonnueckas cucrema XuMudeckux 3yemeHToB /1. 1.
MenpeneeBa. Koporkonepuonnas u jiuHHonepuonHas (opmsl [lepuonnueckoit
cucteMbl xuMuueckux oanemeHToB JI. M. MenneneeBa. Ilepuoasl u rpynimsbl.
@u3nyUecKuil CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB NEPHO/IAa U TPYIIIbI AIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sfep. M3orombl. Dnektponbl. CtpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB TIEepBBIX 20 XUMUYECKUX AeMeHTOB [lepuonnueckoit
cucteMbl [[. M. MeHnneneeBa. XapakTepuCcTHKa XMMHUYECKOTO DJIEMEHTAa IO €ro
nosioxkenuto B [lepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMS pAJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METaJUTMYECKUX U HEMETAJUIMUYECKUX CBOMCTB M0 TPyNIaM U Mepuoiam.

3nauenue llepuogmueckoro 3akoHa u Ilepuoanyueckol CUCTEMBI XMMUYECKUX
JJIEMEHTOB Ui pa3BUTHUs Hayku W npaktuku. [[. M. MenpeneeB — yuyéHbld U
TpaKJIaHUH.

Xumnueckass cBs3b. KoBaneHTHas (mosisipHass UM HEMOJIAPHAs)  CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenens okucienusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoieccs
OKHCJICHUS U BOCCTAHOBJICHHS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKcnepumennt .

U3y4YeHHe oOpa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aMMOJCHCTBHUE
TUAPOKCHIA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJI0Yei, MPOBEJICHUE OIIbITOB,
WTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX peaklnii (ropeHue,
pEeaKINK pa3i0KEeHUsI, COSTUHEHHUS ).



Mescnpeomemmnule céa3u

Peanmu3anus MeXnpenMETHBIX CBSI3€M IIPU HM3YYEHHMM XUMHUHM B § KJacce
OCYIIECTBJIIETCSA Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHSITHUH,
TaK ¥ MOHATHUH, SABJISIOIINXCS CHCTEMHBIMU JJISI OTACIBHBIX NPEAMETOB €CTECTBEHHO- -
HAy4HOI'O LIMKJIA.

OO0mie ecTeCTBEHHO--HAY4YHbIC MOHSTHS: Hay4YHbIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTe3, KilacCU(pUKalusg, MEepUOJUYHOCTh,  HaOIIOJIeHuE,
JKCIIEPUMEHT, MOJECINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®uzuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIBI,
pPaAMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHH 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIeCTBa, T'a3, (pU3ndyeckue BEJIUUUHBI, SAUHUIBI U3MEPEHUS,
KOCMOC, IJIaHeTHl, 3B€3/1b1, COJHILIE.

buonorus: doTocunaTe3, ABIXaHKUE, OHOChEpa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpPaAbl, TOPHBIE MOPOABI, MOJE3HBIE
HCKOIIa€Mbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMUMHYECKas peakus

[Iepuonnueckuii 3axoH. [lepuoanueckas cucremMa XuMU4ecKux 3ineMeHToB /1. .
MenpneneeBa. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KU, KAIbIUs U UX COCIUHEHUN B
COOTBETCTBUU C IOJOKEHUEM IEMEHTOB B [leproanyeckoii cuctemMe U CTPOCHHEM UX
aTOMOB.

CtpoeHue BelecTBa: BHUIIBI XUMHYECKOW CBSA3U. THIBI KPUCTATIIUMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTALUIMYECKOW PEIIETKH U
BHUJAa XUMHYECKON CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IM4YHBIM KJIacCcaM HEOPraHWYECKHUX
COEJIMHEHUI, TCHETUYECKAs CBSA3b HEOPraHUUECKUX BEIIECTB.

Knaccudukarms XuMHYeCKUX peakiuii o pa3InyHbIM MpU3HaKaMm (10 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIECTB, IO TEIIOBOMY 3(PQeKTy, 0 U3BMEHEHUIO
CTENEHEW OKUCIEHHS] XUMHUYECKHUX OJJIEMEHTOB, IO OOpPAaTUMOCTH, IO YYaCTHIO
KaTaJlu3aTopa). DK30- U IHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XWMUYECKUX peaknusx. [[OHATHE O TOMOTEHHBIX U TETEPOTECHHBIX
peakuusix. [lonstue o karanusze. [loHATHE O XMMHYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTb XHMHUUYECKOM pEaKUMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHbBIC peaxkuuu, AIIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnieHue YpaBHEHUN
OKHCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ pEaKIUMd C  HCHOJIB30BAaHUEM  METOJA
ANEKTPOHHOTO OajnaHca.



Teopust 27IEKTPONIUTHYECKON NUCCOUMALMHU. DJIEKTPOJUTHI U HEJIEKTPOIUTHI.
Karuonel, aHnoHsl. MexaHM3M JUCCOLMALMM BEIIECTB C pPa3jIMYHBIMU BUIAMU
xuMHudeckoi cBa3u. CreneHp auccoruanui. CUibHbIE U ClIa0ble AIEKTPOIUTHI.

Peakiuu nonHoro obmeHa. YcCnoBusi MPOTEKaHUsI peakluii MOHHOTO OOMEHa,
NIOJIHBIE U COKpAIlIEHHBIE HOHHBIE YpaBHEHMs peakunii. CBoMCTBa KUCIOT, OCHOBAaHUM
U coled B CBETE NPEJICTaBICHUI 00 SIEKTPOJUTUYECKON JUCCOLMALUU.
KauectBenHnble peakiinu Ha HOHBL. [IoHsTHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenn .

O3HAKOMJICHHE C MOJENSAMH KpPUCTAIUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIOB (rpaduTa W anaMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTU XMMHUYECKOW peaKIMu OT
BO3JICHCTBUS Pa3IMYHBIX (DAaKTOPOB, HCCIEIOBAHUE HJIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, TMpoIlecca JUCCOLMALMMA KHUCIOT, ImeJoued u coseid  (BO3MOXKHO
UCIIOJIb30BAHME BHJIEO MAaTEpHANIOB), MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOMINX
MPU3HAKHA MPOTEKAHUsl peakluii HOHHOTrO oOMeHa (0Opa3oBaHUE OCalKa, BbIICICHUE
ra3za, oOpa3oBaHHE BOJIbI), ONbBITOB, WJUIIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX pEAKUUW (TOpeHue, peakUuu paszlioKEeHUs, COECIUHEHUSs),
pacrio3HaBaHWE HEOPraHWYECKUX BEHIECTB C MOMOILBI0 KAaYeCTBEHHBIX pEaklMil Ha
MOHBI, pELIEHUE SKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemertannbl 1 ux coeuHeHUA

OO6miass  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBOIMCTBA Ha MpUMepe XJIopa (B3auMOJACHCTBHIE C
MeTalllaM{, HeMeTaulaMM, Iienodamu). Xuoposogopond. CoiiiHasg KHCIIOTa,
XMMHYECKHE CBOMCTBA, MONIy4YeHHe, IpUMeHeHue. JelicTBre Xyopa 1 XJIOpOBOAOPOIa
Ha OpraHM3M 4YesoBeka. BaykHelne XI0puasl U UX HaX0XKIAEHUE B IPUPO/IE.

Oo6mas xapaktepuctuka 3i1eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHune M (PU3MUYECKHEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHBIE MOAUPUKALIMK KUCIOPOJa U
ceppl. XumH4eckue cBoiicTBa cepbl. CepoBoaopon, CTpoeHue, (U3MUecKne Hu
XUMHYECKHe cBoWcTBAa. OKCHIBI Cepbl Kak MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pU3M4ecKue U XMMHUYECKHE CBOWCTBa (OOIIME KakK MpeicTaBUTeNs
Kjlacca KHCIOT W creuuduueckue). XMMHUYECKHE PpEaKIMM, JIekKallue B OCHOBE
MPOMBIIUIEHHOTO CMoco0a TOMy4YeHHs] CEepHOM KHUCIOTH. [IpumeHeHne cepHOU
kucnoTbl. ConM CepHOM KUCIOTHI, KayeCTBEHHAas peakiusi Ha Cyib(aT-HoH.
Haxoxnenne ceppl M €€ COECOAMHEHUHM B NpUPOAE. XHUMHYECKOE 3arps3HCHUE
OKpY Karouiei cpesibl COeIMHEHUSIMH cepbl (KUCIOTHBIE IO/, 3arpsi3HEHNE BO3AyXa
¥ BOJIOEMOB), CITIOCOOBI €T0 MPeI0TBPALICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHHs. A30T, paclpoCTpaHEHUE B MNPUPOJIE,
¢du3nueckue U XuMuyeckue cBoiicTBa. KpyroBopor asora B mpupone. AMMHaK, €ro
¢u3nyeckre 1 XMMUIECKHE CBOIMCTBA, MOIy4YeHne U npuMeHeHne. Coaum aMMOHUS, UX



¢bu3nueckre U XMMHUYECKHe CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI
aMMOHHMs. A30THasi KHUCIIOTa, €€ monydeHue, (PU3nYeckue M XMUMHYECKHE CBOMCTBA
(obmme kak mpencTaBUTENs Kjacca KHUCIOT M crnenuduueckue). Hcmonb3zoBaHue
HUTPATOB U COJIEH aMMOHHS B KayeCTBE MHUHEPAIbHBIX YAOOpeHHH. XHMHUYECKOE
3arpsi3HEHUE OKpYXalolmlell cpefpl COCNMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3]lyXa, MOYBBI U BOAOEMOB). Dochop, amioTporHble MOIUDUKAITIT
dbocdopa, puzmdeckue u xumudeckue cBoiictea. Oxcun dochopa (V) u dochopras
KHCIIOTa, (PU3MUECKMe U XHMHYECKHE CBOWCTBa, moyydeHue. Mcnonb3zoBaHue
(dhocharoB B KaueCcTBE MHHEPAJIBHBIX yI0OPCHUI.

Oo6mas xapakrtepuctuka 3i1eMeHTOB |V A-rpynnel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTENEHH OKUCIEHUS. YTJIEepOoJ], aluIOTPONHbIe MOAU(UKAIUH,
pacnpocTpaHeHUe B IMPUPOAE, (U3NYECKHE U XUMHYECKHE CBoWcTBa. AncopOuus.
KpyroBopot yriepona B npuponae. OKkcuabl yriiepoja, ux Gu3ndeckiue 1 XuMUIeCKUe
CBOIICTBa, JeiiCTBME HA JKUBbIE OpPraHU3MbI, I[OJIYYEHHE U IPUMEHEHUE.
Dkojoruyeckue MpoOJeMbl, CBsi3aHHbIE ¢ okcugoMm yriaepoaa (IV), rumortesa
I00aTBHOTO TOTEIUICHUSI KIIMMaTa, MapHUKOBBIN 3¢ (deKT. YroiapHas KuciaoTa U €&
colu, UX (U3NYECKHEe U XUMUYECKHE CBONCTBA, IOJYYCHHE U TPUMEHEHHE.
KauecTBeHnnas peakius Ha kKapOoHaT-uoHbBL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ, INIMIEPUH, YKCYCHas KHCIIOTa).
[IpupoaHble UCTOYHUKH YTIIEBOJOPOAOB (yroJib, MPUPOAHBIN ra3, HEPTH), MPOTYKTHI
ux nepepaboTku (OEH3MH), UX POJb B OBITY M NpoMbIlUIeHHOCTU. [loHsATHE O
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KUpaxX, OesIKax, yriIeBoAax — U UX POJIU B XKHU3HU
yesioBeka. MaTepHuaibHOE €IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COeIMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TIOJNy4Y€HHE U
npumeHenue. CoeMHeHUs] KpeMHUs B npupoje. OOmue npencraBieHus o0 okcuae
kpemaus (1V) u kpemHmeBO# kuciaore. CUIMKATBI, UX HCIIOJIb30BaHUE B OBITY, B
MIPOMBIIJIEHHOCTH. BakHelire CcTpouTenbHbIE MaTepuajbl: KepaMuKa, CTEKIIO,
neMeHr, ©OetoH, kene3o0eroH. IIpobGmemMbl  Ge30MacCHOrO  WCIOIb30BAHMS
CTPOUTENIbHBIX MaTEPUAJIOB B MOBCEAHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

M3y4yeHHue O0Opas3I0OB HEOPTraHWYECKHX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBEACHNE KaUECTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI M HAOIIOJCHHE MPU3HAKOB UX
MPOTEKAHUSI, ONBITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUUYECKHE CBOICTBA I'ajlOT€HOB
U UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BaHHUE BHUJEOMATEPUANIOB), O3HAKOMIJIEHHE C
oOpasmnamMu XJOPUAOB (TAJIOTEHUAOB), O3HAKOMJIEHHWE C oOpa3lamMu cepbl U e
COCIMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAHHWE BUAEOMATEPHANIOB), HAOIIOJCHHE
mpolecca OOYriauMBaHUs caxapa TOJ JAeMCTBHEM KOHILIEHTPUPOBAHHOM CEpHOI
KHACJIOTBl, HW3Y4YeHHE XHMHUYECKHUX CBOHCTB pa30aBICHHON CEpHOHM KHCIOTHI,
MPOBE/ICHNE KAaueCTBEHHOM peakluu Ha Cyib(haT-uoH M HaONIOJeHHE MpU3HaKa eé
MPOTEKaHMsI, O3HAKOMJIEHHE C (U3MYECKUMH CBOMCTBaMH a3oTa, (ocdopa U ux



COeIMHEHUHN (BO3MOXXHO HCIIOJIb30BaHHE BHACOMATEPHUANIOB), 00Opa3liaMu a30THBIX U
dbochopHbIXx ynoOpeHHil, MOMy4eHHE, COOMpaHHE, pACIO3HABAHHE U H3YyUYCHHE
CBOMCTB aMMHaKa, MPOBEJICHNE KaueCTBEHHBIX peaKIMii Ha HOH aMMOHMS B (ocdart-
WOH Y W3Y4YCHHE MPU3HAKOB MX MPOTEKAHWs, B3AUMOAECHCTBUE KOHIIEHTPUPOBAHHOU
A30THOM KHCIJIOTHI C MEJIbI0 (BO3MOXKHO MCIIOJIb30BaHHE BUICOMATEPHAIIOB), U3YUCHHE
MOJeJIeN KPUCTANIMYECKUX PEHIETOK anmasa, rpaduta, ¢yiiepeHa, 03HaKOMICHHUE C
IpOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YyIJIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJy4YeHUe, coOuMpaHue, pacro3HaBaHUE M U3YUYCHUE
CBOMCTB YTJIEKHCIOrO Ta3a, MPOBEJCHHE KAa4YeCTBEHHBIX pEakIMii Ha KapOoHAT U
CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKATHOM TPOMBIINUICHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TEMeE
«Baxknelnyue HeMeTaJlJIbl U UX COCIUHCHUS.

MeTajiibl M UX COeAMHEHMS

OO6mias xapakTepuCTUKa XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU MX
nojioxkeHusd B [lepuoanyeckoit cucreme xumudeckux snemeHToB /. 1. Menneneesa u
cTpoeHusa aTtoMoB. CTpoeHHe MeTauioB. MeTajuinueckasl CBsi3b U METAJUIMYecKas
KpUCTa/UIMYECKasi pemérka. OJIEKTPOXUMHUUYECKUN Pl  HaNpsHKEHUM METasuloB.
dusznyeckue W XHMHYECKHE CBOWCTBA MeTaioB. OOIMEe CrmocoObl IMOTydYeHHUS
MeTamioB. [loHSATHE O KOPpPO3WM METAUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyTryH, JIOPATIOMHHUMN, OpOH3a) U X PUMEHEHHUE B OBITY
Y POMBIIJIEHHOCTH.

[Ilenounbie MeTauibl: moJjioxkeHue B Ileproanueckoi cUCTEME XMMHUYECKUX
anemeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HAaxO0XJAEHUE B MPUPOJE.
du3nueckue M XMMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kaunsl. [[puMeHeHne MeI0YHbIX METAIIOB U UX COCTMHEHUM.

[[lenoyHO3eMENBbHBIE  METAJIBI MAarHuil W KaJIbLIMKA:  TMOJOXEHHE B
[lepnoanueckoit cucreme xumuueckux sneMmeHToB . M. MenneneeBa, CTpOeHHE UX
aTOMOB, HaxoXjeHue B mpupoae. Puznmyueckrne U XMMHUYECKHE CBOMCTBA MarHusi M
Kanplus. Baxueime coenMHEHUST Kaiablusa (OKCUI, TUIPOKCHUI, cou). KECTKOCTh
BOJIBI M CITOCOOBI €€ YyCTpaHCHUS.

AnmroMuHuUN: nonoxeHue B [leproanueckoil cucremMe XUMUYECKHX JIEMEHTOB /1.
N. Mengeneesa, cTpoeHHE aToMma, HaxoxaeHue B mnpupone. Dusznueckue u
XUMUYECKHE CBOMCTBA amOMuHUA. AMGPOTEpHBIE CBOMCTBA OKCHJA M TUIPOKCHUIA
aJTIOMHHUS.

Kenezo: nonoxenne B [lepruoanueckoi cucreme Xumuyeckux snemeHToB /1. U.
MenaeneeBa, CTpOCHHE aTOMa, HAXOXKJACHHUE B Npupoae. PU3NYECKUE U XUMUYECKUE
cBoicTBa xene3a. Okcuapl, ruapokcuasl u conu keneza (Il1) u xemeza (I1), ux
COCTaB, CBOMCTBA U IIOJy4YCHHE.

Xumuueckuii Ixcnepumenmn:

O3HaKOMJICHHE ¢ oOpa3llaMu METaNIOB U CIUIaBOB, X (DU3UYECKUMU
CBOMCTBAaMH, U3yUYCHHUE PE3YIHTATOB KOPPO3UH METAIJIOB (BO3MOXKHO UCITOJIH30BAHHE
BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHA KaJbIUS W HATPUS C



BOJIOM (BO3MOJKHO HCIIOJIb30BAaHUE BHIEOMATEPHUATIOB), HCCIIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, MpOIECCa TOPEHUS JKeJIe3a B KUCIOPOie (BO3MOKHO HCIIOIb30BAaHUE
BUJICOMATEPUANIOB), TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIMid Ha HOHBI:
MarHus, Kajibllus, aTlOMHHHSA, IMHKa, keme3a (I1) u xemesa (I), memu (1),
HaOJI0/IeHNEe ¥ OMUCaHUe MPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMU HATPUS, KaJIUs
M Kajgpuus  (BO3MOXKHO  MCHOJB30BaHHWE BHUJEOMATEpUAIOB), HCCIEIOBAaHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHIA AQIIOMUHHUS W THJIPOKCHAA IIMHKA, pEIICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHelne MeTalljibl U UX COCAUHEHUS.

XuMus ¥ OKpy:Kawlas cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOM JXM3HM 4YelOBEeKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKHX peakuuid B ObITy. IlepBas momoruns mpu
XUMUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYyXKawlel cpenasl (mpesenbHas AOmycTUMas
KoHIIeHTpanus BemecTB, gaiee — [IJIK). Ponp Xxumum B pemieHUM SKOJOTHUECKUX
mpoOJeM.

Xumuueckuil IKcnepumenm:

U3ydeHre oOpa3IloB MaTepHalioB (CTEKJIO, CIJIaBbl METAIJIOB, TMOJUMEPHbBIE
MaTepHuabl).

Mescnpeomemnvle cea3u

Peanuzanus MeEXIpeIMETHBIX CBSI3€M NpU HM3yYeHUH XUMHUM B 9 Kiacce
OCYIIECTBJIIETCA YEPE3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK U MOHSATUH, SBISIONUXCS CHCTEMHBIMU JJIS OTAEIBHBIX MTPEIMETOB €CTECTBEHHO--
HAy4YHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAy4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiaccuuKalus, MepUOJUYHOCTh, HaOII0/IEHuE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIh, SIBJICHHUE, MAPHUKOBBIN 3P QeKT,
TEXHOJIOT s, MAaTepUaJIbL.

®uznka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3aps]l, TPOBOAHUKH, MOJTYIPOBOAHHUKH,
IURJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeJIO0, OO0OBEM, arperarHoe COCTOSIHHE
BEIIIECTBA, Ta3, pacTBOp, PaCTBOPUMOCTb, KpUCTAJUIMYECKash peleéTKa, CIUIaBbl,
(bu3nuecKre BeIMYUHBI, SMHHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢Qorocunres, napixanwe, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIE
yI10OpEeHUsl, MUKPODJIEMEHThI, MAKPOAJIEMEHTBI, MUTATEIbHbIEC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIIbI, TOPHBIE TMOPOJbI, MOJIE3HbIC
MCKOIaeMble, TOTIMBO, BOJHbBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  PE3yJbTaThl OCBOCHMSI MPOTrpaMMbl  OCHOBHOTO  OOLIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ¢ OOYy4YeHHS XHUMHH B EIUHCTBE Y4eOHOU U



BOCIIUTATEJIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUMCKUMH
COIIMOKYJIbTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, TPUHATHIMU B
oOliecTBe MpaBWJIAaMH M HOPMaMd TIOBEJEHUSI U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHHUSI, CAMOPA3BUTHUS U COLIMATIU3ALNN 00YYArOIINXCS.

JInyHOCTHBIE pE3yIBTaTHI OTpaXKaroT TOTOBHOCTH oOy4arommxcs
PYKOBOJICTBOBAThCSl CUCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTAIMI U paclIMpeHue
OIBbITA JEATEILHOCTU HA €€ OCHOBE, B TOM YHCJIE€ B YACTU:

1) maTpMoOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJEAMIO, IIOHMMAHHsS 3HAUYEHHMsS XUMUYECKOM HayKu B IKH3HU
COBPEMEHHOTO OO0IIeCTBa, CIOCOOHOCTH BIANIETh JOCTOBEpPHOM uUHOpManuen o
MEepPEJOBBIX JOCTIKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa 1 0OIIECTRA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

MPEACTaBICHUS O COLUAIbHBIX HOPMaxX M TMPaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, yu4eOHO-UCCIIeI0BAaTEIbCKOM, TBOPUECKON U APYTUX BUAAX NEATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpA3HON COBMECTHOM JESTEIBHOCTH MPU BHITIOJIHEHUU YUEOHBIX,
MO3HABATEIbHBIX 3aJ7]a4, BBIIOJHEHUHM XHMHUYECKHX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIIH B IIpoIIecce
9TOW y4yeOHOM NeATeNbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEJEHUE UM IMOCTYNKHU
CBOMX TOBapHUIIEH C MO3UINN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEICTBUH TIOCTYTIKOB;

3) HeHHOCTH HAYYHOTO MMO3HAHMS

MHUPOBO33pPEHUECKHE TMPEACTABICHUS O BELIECTBE M XUMHUYECKOH peakluu,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIOLINE OCHOBY
JUISL TIOHUMaHUSI CYIIHOCTH HAay4YHOM KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS NIPUPOBI, B3aUMOCBS3X YEJIOBEKA C IPUPOJHON CpeaOH,
O POJIM XMMHHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAINpPaBIICHHbIC Ha MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBbIC I OOBSICHEHUs HAOMI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATEIbHONW, WH(POPMAIMOHHOW M YHUTATENBCKOW KYyJIbTYypbl, B TOM YHCIE
HaBBIKOB  CaMOCTOATENBHOM paboTbl C y4yeOHBIMM TEKCTaMH, CIIPABOYHOMU
JTUTEPATYpOH, JIOCTYIIHBIMH  TEXHHUYECKHMMH  CpPEACTBAMU  WH(GOPMAIMOHHBIX
TEXHOJIOTHM;

UHTepeC K OOyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000Opa30BaHuUI0, MPOEKTHONW M UCCIIEIOBATEIbLCKON EATEIbHOCTH,
K OCO3HaHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHsI 00Y4EHHUs B AalbHEHIIEM;

4) opMupoBaHHs KYJIbTYPbI 310POBbI:

OCO3HAHME IIEHHOCTH JKHU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO,
YCTAaHOBKM Ha 3J0pOBBIM 00pa3 KU3HU, OCO3HAHUE IMIOCIEICTBUA U HENPUSATHE
BpEAHbIX  MNpPUBBIYEK  (YyHOTpeOJIEHHUs  aJKOroyisl, HAapKOTHUKOB,  KypeHus),



HEOOXOAMMOCTH  COOJIFOZICHUS MpaBwil  O€30MacHOCTH TpH  OOpaIllleHHH  C
XUMUYECKUMU BEUIECTBAMU B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOro BOCIMTAHUSI:

WHTEpEeC K MPAKTUYECKOMY H3Yy4YeHHIO Mpodeccuil U Tpyaa pa3IMdyHOro poja,
YBaKEHHUE K TPYIY U pe3yJibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHHUS TTPEJAMETHBIX 3HAHUN MO0 XUMHH, OCO3HAHHBIM BBIOOP MHIWBHUAYATbHOMN
TPAaeKTOPUU TIPOJOJDKCHUSI 00pa3oBaHUs C YYETOM JIUMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEIIHOU
npodecCuoHANTBHON ACATENHPHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHUM, TOTOBHOCTH
aJanTUPOBaThCS B MPO(ECCHOHATILHON CpeEJIe;

6) 3K0JI0rHYeCKOro BOCIIHTAHHUS:

9KOJIOTUYECKH 11e71ec000pa3HOe OTHOIIECHUE K MPUPOJAE KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €& CyIIECTBOBAaHMS, IIOHUMAaHWE IIEHHOCTH 3JI0POBOTO |
Oe3omacHOro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(GU3UYIECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
npaBuil 0€30MacHOTO MOBEACHUS MPU pabOTe C BEHIECTBAMH, a TAKXKE B CUTYyaIlUsX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUWA, IMOJydaeMble TPH HM3YYCHHH XHUMHH, IS
pEILICHHs 3a]a4, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOIHOW CPENOM, NI MOBBIIICHHS
YPOBHS ~ DKOJIOTHYECKOHM  KYJIBTYpPHI, OCO3HaHHUSA  TJIOOAJTBHOTO  XapakTepa
9KOJOTUYECKUX TPOoOJeM M MyTed HX PEMICHHs TMOCPEACTBOM METOJI0OB XHUMHH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCSA WM B IIO3HABATEJILHOM,
KOMMYHUKAaTUBHOM U COLIMAIIBHOM MTPAaKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B coctaBe wMeTanpeaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAUYMMBIC JJIA
dhopMuUpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, NMPUHIIMII,
runotesa, (haxkT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIIOIb3YIOTCS
B CCTECTBEHHO-HAYYHBIX YYCOHBIX IMPEAMETax W TMO3BOJISIOT Ha OCHOBE 3HAHUW W3
3TUX MPEeAMETOB (DOPMUPOBATH MPECTABICHHUE O I[EJTOCTHOW HAYYHON KapTHHE MUPA,
W yHUBEpCaJdbHbIC yueOHbIC JEUCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pEeryisTHBHBIE), KOTOpble o0ecneuyuBalOT  (OpMHUpOBAHME TOTOBHOCTH K
CaMOCTOSITEIIFHOMY IIJIAHUPOBAHUIO M OCYIICCTBICHUIO YUSOHOM eI TEIHHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUSA

ba3zoBble Jiornueckue aeicTBuA:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBINIJIEHUS TIPH OCBOCHUU
3HaHUN: PACKPBIBATh CMBICT XWMHUUYECKUX TMOHATHUN (BBLAEIATH UX XapaKTEpHBIC
MPU3HAKW, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH TIOHSATHSIMH), HCIOJIB30BaTh
TOHATHS JJI1 OOBSICHEHHsSI OTJENBbHBIX (PAKTOB U SIBJIICHUN, BBHIOMpPATh OCHOBAHUS U
KpUTEepUU ISl KJIacCU(UKAIMA XUMHUYECKUX BEIIECTB M XHUMHYECKUX PEAKIUH,
YCTaHABIMBATh TPUYUHHO-CICACTBCHHBIC CBSI3W MEXAY OOBEKTaMH W3yYCHUs,
CTPOUTh JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, NEIYKTHBHBIC, IO AaHAJIOTHH),
JIeTIaTh BBIBOJbI U 3aKITIOUCHUS;



YMEHUE MPHUMEHATh B IpPOLECCe TO3HAHUSA MOHATUA (IIPEIMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCIOJb3YyEMbIE B XHUMUHU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMblE B XUMHUU MOJEIbHBIE IMPEICTABICHUS —
XUMUYECKHM 3HAaK (CHMBOJ OJJIEMEHTa), XuUMU4eckas ¢Gopmylia U ypaBHEHHE
XMMHUYECKOW PEaKUMU — IPHU PELICHUHM y4eOHO-IIO3HABATEIbHBIX 33Jad, C Y4ETOM
9TUX MOJEIBHBIX NPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYILECTBEHHbIE
NPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB MU XUMHUYECKHUX PEAKIHM,
BBISIBIISITH 00ILIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U M IIPOTUBOPEUUS
B U3y4aeMbIX IIpOLIeccax U SIBJICHUSX.

Ba3zoBble ncciienoBarenbckme 1eiicTBHA:

YMEHHE HCIOJb30BaTh IIOCTaBJICHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTa
MO3HAHUS, a TaKKE€ B KaYeCTBE OCHOBBI JUISl (DOPMHPOBAHUS TMIIOTE3BI MO MPOBEPKE
MIPaBUIILHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

NpUOOpETEHHE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allid U MPOBEIACHUIO
YUYEHHMYECKHUX OKCIIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOAOM  IIpolecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yJsibTaT, (POpMYyJIHpOBaTh OOOOLIECHUS U
BBIBOJIBI 110 pe3yjIbTaTaM MPOBEAEHHOIO OIMbITa, MCCIEI0BaHMs, COCTABIATh OTUET O
npojesaHHoN padore.

Pa6ora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HH(MOPMAIUIO
pa3IUYHBIX BUJIOB M (OpPM NIpPEICTABICHUS, MOJIYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAs JIMTEPATypa XUMUYECKOTO COJIepKaHUs, ClIpaBOYHbIE TTocoOus,
pecypcel IHTepHETa), KPUTUYECKH OLICHMBATh MPOTHUBOPEUMBYIO U HEJIOCTOBEPHYIO
UH()OPMAIIHIO;

YMEHHUE MPUMEHATh pa3Iu4Hble METOAbl U 3alpoChl MPHU MOHCKE U O0TOOpe
uHpOpMAIlMM ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JUISI BBIMOJIHEHUS
y4eOHBIX M TMO3HABaTEJIbHBIX 3a/ay ONpPeNeIEHHOro THUMA, MPUOOpPETEHUE OMNbITa B
o0lacTd  WCHONB30BaHUS  WMH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOI'O HMCHOJB30BAHMS PA3JIMUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOATENBHO BBIOMPATh ONTHUMANbHYIO (OpMY IpencTaBiIeHUs WHGPOpPMAIUH U
WTIOCTPUPOBATH pellaeMble 3a/1a4i HECIIOKHBIMU CXeMaMHU, IuarpaMMaMu, IpyruMu
dbopmamu rpaduKu U KX KOMOMHAIUSIMU;

YMEHHE HCMONb30BaTh M  aHaJU3UpoOBaTh B  Ipolecce ydyeOHOM U
MCCIIEZIOBATENbCKON JIEATEIBHOCTH WH(GOPMAIMI0 O BIHMSAHUU TPOMBIIIICHHOCTH,
CEJIbCKOTO XO0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOM cpebl.

KoMMyHuKaTHBHBIC YHUBEpPCaJbHbIe YUeOHbIe 1eiiCTBUA:

yMEHHs 3ajlaBaTh BOMPOCHI (B X0/ Auaora u (Mjin) AUCKYCCUHU) MO CYIIECTBY
oO0cyxmaeMoil  Tembl, (OpPMYyIHpPOBATH CBOM  MPEAJIONKEHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJITIOKEHHOM 3a1a4u;

YMEHUS IPEJICTABIATh OJYyYEHHBIE PE3YyJIbTaThl I03HABATEIBHOMN €S TEIbHOCTH
B YCTHBIX U NMHCbMEHHBIX TEKCTAX; JEJaTh MPE3CHTALUI0 PE3YJIbTaTOB BBHIMOTHEHHUS



XUMHYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO ONbITa, Ja0OpaTOpHOM paboTHl MO
HCCJIEIOBAaHUIO CBOMCTB BEILECTB, yYEOHOIO MTPOEKTA);
yMEHHUSI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITIO3HABATEIBbHON M UCCIENOBATEIBCKON ACSITENBHOCTH IPU PEIICHUH BO3HUKAOIINX
po0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTTIACOBAHUS MO3UIUHN (00CYKIeHUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE ILITYpPMbD», KOOPAMHALMS COBMECTHBIX JIEHCTBUH,
orpeielieHne KPUTEPUEB MO OIIEHKE KayecTBa BHIMOJIHEHHON paboThl U APYyTHE).
PeryasiTuBHbIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHUA:
YMEHUE CaMOCTOSITENIbHO ONpPEAENATh LEeIu AEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBJIATh, KOHTPOJUPOBATH WU MpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBHIOMpaTh HambOosiee 3(PGEeKTUBHBIE CIIOCOOBI pEIICHUS YYCOHBIX U
IIO3HABATEIBHBIX  3a7a4, CAMOCTOATENIBHO COCTaBIATb WJIH KOPPEKTUPOBATh
MPEIOKEHHBIN aJITOPUTM JECUCTBUM MPU BBITIOJHEHUH 3aJaHUM C YUYETOM MOTYYEHHUS
HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIUAX, OLEHUBATH
COOTBETCTBUE MOJIYUYEHHOTO pEe3yJIbTaTa 3asiBJICHHON 1€, YMEHHE HCIOJb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUHN 3aaHUM.
MHNPEIMETHBIE PE3YJIBTATHI
B cocraBe TmpenMETHBIX pe3yIbTATOB IO OCBOCHHIO  00s3aTEILHOTO
COJIEp)KaHUsI, YCTAHOBJIEHHOIO JaHHOW (QenepasbHOM paboueil MporpaMMonu,
BBIICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCA HAay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
NENUCTBUM, crienuPuuecKue i IPeAMETHON 00macTi «XUMUS», BUIBI ACATEIbHOCTH
MO0 TOJIYYCeHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluu, MpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalUsX.
K xonny oOyudenust B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOLIUXCSl YMEHU:
® pacCKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKUX IIOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKHIM 3JIEMEHT, NPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAsA M HEOJHOPOAHAs), BAaJEHTHOCTb, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSPHBIN 00BEM,
OKCHJ, KHCIJIOT4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKas peakius, KilacCUPUKalUi peaKiuidi: peaxkiuu
COEJIMHEHUS, PEaKINK Pa3JIOKEHUs, peaKlluu 3aMelleHus, peakiuiu oOMeHa,
9K30- M HHAOTEPMHUYECKHE PEaKLUuHu, TeIuioBod 3(dexT peakuuu, sapo
aToMa, JJICKTPOHHBIM CIOM aroma, aToMHas opOuTanb, paguyc aroma,
XUMUYECKasl CBS3b, MOJIAPHAs U HEMOJSpHAs KOBAJICHTHas CBA3b, MOHHAs
CBsI3b, HOH, KATUOH, aHHOH, PacTBOp, MaccoBas J10Jis BeulecTBa (PO EeHTHAs
KOHLIEHTPALKs) B pacTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH W
MIPUMEHATH 3TU MOHATHS IIPU ONKUCAHUY BEUIECTB U UX MPEBPAIICHUI;

® JCMOJb30BATh XMMHUYECKYIO CUMBOJMKY JUII COCTAaBICHHS (POPMYI BEIECTB
Y ypaBHEHUN XMMUYECKUX PEAKLIN;



ONpENIENsATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCJAMHEHUSIX,
CTENEHb OKHUCIICHHS JIEMEHTOB B OMHAPHBIX COCMHEHUSIX, IPUHAIICKHOCTD
BEIIECTB K ONpeNeIEHHOMY KIAcCy COeQuHEeHuil 1o QopmynaMm, BUJ
XUMUYECKOW CBsI3M  (KOBAJIGHTHAasT W  HMOHHAs) B  HEOPraHUYECKUX
COEJIMHEHUSIX;

packpeiBaTh cMbIci Ilepmommueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE TMEPHOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHX BJIEMEHTOB OT HMX mojoxeHus B Ilepumoandeckoil cucrteme,
3aKOHOB COXpaHEHHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HUsI, 3aKOHa ABOTaJIpo;

OMHUCBHIBATh M XapakTepu3oBaTh Tabmuunyo ¢Gopmy Ilepuoamdeckoit
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3linyaTh MOHATHUS «TJaBHAs MOATPYIIa
(A-rpynma)» m «mobounas mnoarpynma (b-rpymma)», Manasie w OOJbIITHE
MEePUO/bl, COOTHOCHUTH O0O0O3HAYEHUsS, KOTOpbIE HMEIOTCA B TabIuIe
«Ilepuonuueckas cucrema xumuueckux snaemeHToB . M. MenneneeBa» ¢
YUCJIOBBIMH XapPaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHUMHYECKHUX IJIEMEHTOB
(coctaB um 3apsa sanpa, obIiee 4ucio SJIEKTPOHOB U paclpesielieHue uX o
AJIEKTPOHHBIM CIIOSIM);

KJIaCCUPUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOIIMX B peEaKIUu
BEILIECTB, IO TEIJIOBOMY 3P deKTy);

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEpXkJasi OMUCAHUE MPUMEpPAMU MOJEKYISPHBIX
YPAaBHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS] XUMHUYECKHX MpeBpalleHud B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOrO0 JJIeMEHTa 1o QopMysne COeIUHEHUs,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKON PEAKIINH;

MIPUMEHSATH OCHOBHBIE OIEpAIlMi MBICIUTEIBHON ACSITENIHHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, O00O0OIIEeHUEe, CHUCTeMaTH3allul0, KiIacCU(UKaIHIO,
BBISIBIICHHE MPUYMHHO--CIICICTBEHHBIX CBSI3€H — JI1 U3Y4YEHUS CBOMICTB
BEIIIECTB M XUMHYECKUX PEaKIUi, €CTECTBEHHO-HAYUYHbIE METObI MO3HAHUS
— HaOJIIO/ICHHe, W3MEpPEHUEe, MOJCIMPOBAHHE, DKCIEPUMEHT (pEaslbHBIA U
MBICJICHHBI);

CJIeIOBaTh MpaBUJiaM MOJB30BaHUS XUMHUYECKOW MOCYA0N U J1abopaTOPHBIM
obopynoBaHMeM, a TaKkKe TMpaBWIaM OOpalieHUuss C BEIIECTBAMH B
COOTBETCTBUUM C MHCTPYKIHUSMU TI0  BBINOJHEHUIO  JAOOpPaTOPHBIX
XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomOpoIa W KHUCIOPOJAa), MPUTOTOBICHUIO PACTBOPOB C ONpPeAeTIEHHON



MaccoBOW JI0JIel pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IMPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHI MO PACIMO3HABAHUIO PACTBOPOB MLIEIOYEN U
KHCJIOT C TTOMOIIBI0O UHJIMKATOPOB (JaKkMyc, ¢eHoN(TaIenH, METUIIOPAHK U

Ipyrue).

K xonmy oOydenust B 9 kiiacce mpeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSl YMEHUI:

PacKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHN: XUMHYECKHIN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKAsl peakinsi, XUMUYECKasl CBSI3b, TEILIOBOM 3(PPEKT peakiiuu, MoJb,
MOJISIPHBIN 00BEM, pactBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHIL,
ANIEKTPOJIUTUYECKAsT AUCCOIMAIUS, PEaKIIMM UOHHOTO 0OMEHa, KaTalu3aTop,
XUMHYECKOe paBHOBecHe, oOpaTUMble UM  HEOOpaTUMbIe  pEaklluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTED,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPOINHUS, aM(pOTEPHOCTh, XHUMHUYECKas
CBS3b (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas), KPUCTAJUIMUECKasi PemeTKa,
KOpPpO3HUsl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKON peaklMH, MpeAeIbHO
nonyctumas konneHntpauus [1/IK Bemectna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKHUX TMOHATUA H
MPUMEHSTh 3TU NOHATHS TPU ONMCAHUY BEIIECTB U UX MPEBPAIICHU;
WCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJISI COCTABJICHUS (DOPMYI BEIIECTB
Y YPaBHECHUN XUMHYECKUX PEAKIIHIL;

ONPEAENSATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XMMUYECKUX JJIEMEHTOB B
COCMHEHUSAX  PA3JIMYHOrO  COCTaBa, MPHUHAJIEKHOCTh  BEHIECTB K
oTpeIeIEHHOMY KIIACCy COeMHEHUH Mo GopMyiaM, BUJ XUMUYECKON CBS3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COCAMHEHUSIX,
3apsi] MOHA TI0 XUMUYECKOU popMylie, XapaKTep Cpeibl B BOJHBIX PACTBOPAx
HEOPraHWYECKUX COCTMHEHUW, TUIl KPUCTAUIMYECKONU PEIIETKH KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMmbichn [lepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBAaTh €ro IOHMMAaHHWE: ONHUChIBATH M  XapaKTEepU30BaTh
tabnuunyo ¢opmy I[lepuoanueckoil CHUCTEMbl XUMHUUYECKUX HIIEMEHTOB:
pasnuyaTth TIOHATHUS «ThaBHas mnoarpynna (A-rpynma)y ©u  «moOouHas
noarpynna (b-rpymma)», wmamsle U OOJBIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHMSI, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TaOJIHIIE, C YMCIOBBIMU
XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB XHMHUUYECKHX JJIEMEHTOB (COCTaB W
3apsn  sApa, oOImee YHcio JJIEKTPOHOB W paclpelielieHue UuX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB JJIEMEHTOB M HMX COCIMHEHUWW B MpEAEIaxX MaJbIX NEPUOLOB U
TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B peaKIUu



BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 HU3MEHEHHMIO CTENEeHEH OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U cHenuUUecKue XHUMHYECKUE
CBOMCTBA TMPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAaHUE
OpUMepaMy MOJEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKINi;

COCTaBJISATh YPAaBHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALINU KUCIOT, IEI04Yei
U COJIEW, MOJIHBIE U COKpAIIEHHbIE YPABHEHHS PEakUuil MOHHOrOo OOMeEHa,
YPaBHEHHS PpEaKIMi, TMOATBEPKIAIONINX CYIIECTBOBAaHUE T€HETUYECKOM
CBSI3M MEKy BEILIECTBAMU Pa3INYHbIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIUid
MOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTrO OanaHca dTUX peaKlInii;
MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHX [MPEBPAIIEHUH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MaccoByI0 JOJI0 XUMHUYECKOrO JJIEMEHTa 10 (opMyie COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETH IO YPABHEHUIO
XUMUYECKOU PEAKIINH;

coOirofaTh MpaBuja MOJIb30BAHUS XMMHUYECKOW MOCYIOW U J1abOpaTOPHBIM
o0opynoBaHHEeM, a TaKKe TMpaBwia OOpalleHuss C BEHIECTBAMH B
COOTBETCTBUM C MHCTPYKUUSMH TIO  BBIMOJHEHUIO  JAOOPaTOPHBIX
XUMHYECKHX ONBITOB IO MOJYYEHHUIO M COOMPaHUIO Ta3000pa3HbIX BEILECTB
(amMMuaka M yriaekuciioro rasa);

MPOBOJIUTH PEAKIMU, MOATBEPKAAIONINE KAaU€CTBEHHBII COCTAB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM NTYTEM XJIOPHA-, OpOMHUA-, HOIUMI-,
kapOboHat-, ¢docdar-, cunamkar-, cynbdar-, TUAPOKCUI-HOHBI, KaTHOHBI
AaMMOHMSI W HOHBI H3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB;

MIPUMEHSATH OCHOBHBIE OIEPAIlMi MBICIUTEIBHON ACSITENIHHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMAaTH3alNI0, BBISABICHUE MPUYUMHHO-
CJIEICTBEHHBIX CBSI3€il — Il M3Y4YEHHUs CBOICTB BEIIECTB M XMUMHUYECKUX
peakuuid, ecTeCTBEHHO-HAay4Hble METOJbl IMO3HaHUsA — HaOII0JeHHeE,
HU3MEPEHUE, MOJICTMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).
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