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HHOACHUTEJIbBHASA 3AIIMCKA

PaGouast mporpamma mo xumuM I oOydarommxcss 8-9 KilaccoB cocTaBieHa Ha OCHOBE TpeOoBaHM K
pe3yabTaTaM  OCBOEHUs OCHOBHOM  00pa3oBaTelbHOM IpOrpaMMbl  OCHOBHOrO  00Iiero  oOpa3oBaHH,
mpeAcTaBieHHBIX B DexepanbHOM TOCYJapCTBEHHOM —00pa30BaTENbHOM — CTaHAApTe OCHOBHOTO — 0OIIero
o0pa3oBaHUd, ¢ Y4YETOM pAaCHpefeN€HHBIX IO KiaccaM IPOBEpsAeMBIX TpeOOBaHUN K pe3ylbTaTaM OCBOSHHMS
OCHOBHOM 00pa30BaTeNbHOIl INpOrpaMMbl OCHOBHOIO OOIIEro o00pa3oBaHUS M JIEMEHTOB  COAEPXKAHMI,
TIPE/ICTABJICHHBIX B YHHBEpCAJbHOM KOAM(]HKaTOpe MO XMMHH, a Takke Ha OCHOBe lIpuMepHOW mHporpamMmbl
BOCIIUTaHHsI OOy4aroUIMXCS TIPH IIONy4eHHH OCHOBHOTO o0Imero oOpa3oBaHus u ¢ ydérom Konuenmnm
mpernofaBaHuss  yyeOHoro — mpenMmera  «XuUMHS» B 00pa3oBaTeNbHBIX  OpraHm3anusx  Poccuiickoit
denepanyy, peanu3yOIUX OCHOBHBIE —oOmieoOpa3oBarenbHble mporpamMmbl  (yrB. Pemennem  Komnernn
Munnpocsemenust Poccun, mporokon ot 03.12.2019 N I1IK-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMUS»

Bkian yueOHoro mpeaMera «XuMus» B JOCTIDKEHHE 1€l OCHOBHOTO 00Iero o0pa3zoBaHMs OOYCIOBJIEH BO
MHOTOM 3HaY€HHEM XHMHYECKOH HAayKH B IMO3HAHWU 3aKOHOB IPHUPOJBI, B Pa3BUTUHM IMPOU3BOIUTENBHBIX CHII
o0IecTBa 1 CO3J[aHUH HOBOW 0a3bl MaTepUallbHOH KYJIbTYpPHI.

XUMHSI Kak DJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK paclpocTpaHWiia CBOE BIMSHHE Ha Bce 00JacTH
YeJIOBEYECKOr0 CYIIECTBOBAHMS, 3ajajla HOBOE BHJICHME MHpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOM
KYJbTYpbl, HEOOXOJMMBIM YCIIOBHEM >KW3HH OOINECTBA: 3HAHWUE XHMHUH CIY)KHT OCHOBOW JUisi (DOPMHUpPOBaHHS
MHUPOBO33PEHHMSI 4YEJIOBEKa, €ro MpEACTaBICHUI O MaTepualibHOM EAMHCTBE MHpPA; BAXKHYIO pOJb HIPAIOT
(dbopMupyemble XMMHUEH TPEICTABICHUS O B3aWMOIPEBPAILCHUAX SHEPTUM U 00 3BOJIOIMU BELIECTB B MPHUPO/IE;
COBpEMCHHAs XHUMU HaIpaBjIiCHA Ha PCUHICHUEC FJ'[O68.J'[I)HI)IX npo6neM yCTOﬁ‘IHBOFO pa3BUTHA Y€JIOBECUCCTBA —
CBIPHEBOM, SHEPTETUUECKOM, MUILIEBON U KOJIIOTHYECKOH 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAaHCHUS.

B YCJIOBHAX BO3PACTAIOMICTI0 3HAYCHUS XUMUHU B )KU3HU O6LHCCTBa CYLIECTBCHHO IMOBBICHJIACH POJIb XUMHUYIECKOI'O
oOpazoBanus. B maHe corpanuzanyuy OHO SIBJISETCS OAHUM W3 YCIOBWIT (pOPMHUPOBAHMS MHTEIUIEKTA JIMYHOCTUA U
TapMOHUYHOIO €€ pa3BUTHUSI.

CoBpeMEHHOMY 4YeNOBEeKYy XMMHYECKHE 3HaHUS HEOOXOIUMBI I NMPUOOPETeHUS OOLIEKYIbTYPHOTO YPOBHS,
MIO3BOJISIIOIIETO YBEPEHHO TPYAUTHCSA B COLMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPA3HOM JKM3HHU OOIIECTBa,
JUISL OCO3HAaHUsI Ba)KHOCTH Pa3yMHOTO OTHOLIGHHUsS K CBOEMY 3/I0POBBIO U 3/I0POBBIO JPYTHX, K OKpY)Karoleil
MIPUPOJHOI cpefie, Ui I'PaMOTHOIO IOBEJCHUSI TPH MHCIONB30BAHUM DPA3JIMUHBIX MAaTEPUAIIOB M XMMHUYECKHX
BEILIECTB B [IOBCEAHEBHOM XKU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOW IIKOJE SBIAETCS 0a30BBIM [0 OTHOLICHHIO K CHCTEMe OOLIEro
XMMHYECKOro o0pa3oBaHuA. [103TOMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO pealu3yeT NPHCYIIHe O0LeMy
XMMHYECKOMY OOpa30BaHHUIO KJIIOYEBBIE IIEHHOCTH, KOTOPBHIE OTPaXkKalOT TOCYHApCTBEHHbIE, OOIECTBEHHBIE H
WHIMBUIYyaJIbHbIE HOTPEOHOCTH. DTHM ONIPENENseTcsl CYIIHOCTh OOIIed cTpaTeruu oOydeHHs, BOCIIUTAHUS |
Ppa3BUTHA 00YYAIOIIMXCS CPEACTBAMH YyI4eOHOro IpeaMeTa « XUMUs».

W3sydenne mnpemmera: 1) crnocoOCTBYeT peanu3allid BO3MOXKHOCTEH IS CaMOpasBUTHA U (DOPMHUPOBAHUS
KYJBTYpPBI THYHOCTH, €€ 00LIell U (HYHKIIMOHAIEHONH TPaMOTHOCTH; 2) BHOCUT BKJIaJ B ()OPMHUPOBAHHUE MBILIUICHHS U
TBOPYECKHX  CIIOCOOHOCTEH  IOAPOCTKOB, HABBIKOB HMX  CAMOCTOSTENBHOM  y4eOHOH  JedTelbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIIENOBATEIbCKUX YMEHHH, HEOOXOIMMBIX KakK B IIOBCEJHEBHOW JXHM3HH, TaKk U B
npoeCcCHOHAIBHOW JEATEIbHOCTH; 3) 3HAKOMHT €O CHEHU(UKON HaydHOrO MBIIUICHHUS, 3aKJIaJIbIBAa€T OCHOBEBI
LIEJIOCTHOTO B3IJIsila HA EAWHCTBO NPHPOABI M YETIOBEKa, SBISETCS OTBETCTBECHHBIM 3TalioM B (POPMHPOBAHHUU
€CTeCTBEHHO-HAyIHONH TPAMOTHOCTH MOAPOCTKOB; 4) cHocoOCTBYyeT (HOPMHUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K
€CTECTBEHHO-HAYYHBIM 3HAHHUSM, K IPHPOAE, K YEIOBEKY, BHOCHT CBOW BKJIJ B JKOJIOTHYECKOE OOpa3oBaHUE
IIKOJIEHUKOB.

HasBanHble HampaBieHHs B 00y4E€HHH XMMHH OOECIEYMBAIOTCS CHENM(HUKON CONEpKAHUS MPEAMETa, KOTOPbIi
SIBIISIETCS TIE€AATOTHYECKH aJaNTHPOBAaHHBIM OTPa)KEHHEM 0a30BOM HayKM XHMHH Ha OINpPEIEIEHHOM »3Tame eé
pa3BUTHSL.

Kypc xuMum ocHOBHOHN IIKOJBI OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMMCS OCHOB HEOPTaHWYECKOH XUMHHU H
HEKOTOPBIX MOHATHH U CBECHNH 00 OT/IENBHBIX 00BEKTaX OPraHNIECKOH XHMHH.

CrpykTypa coaepkaHusi mpexMmera c(GOpPMHpPOBAHA HA OCHOBE CHCTEMHOrO TIOJAXOJa K €ro HW3y4EHHIO.
ConeprkaHne CKIaIbIBACTCSI U3 CHUCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE M CHCTEMBI HMOHATHH O
XUMHUYEcKOH peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 IPUHIUILY MTOCIEAOBATEIBHOTO Pa3BUTHS
3HAaHUH HAa OCHOBE TEOPETHYECKUX MPEICTABICHUH PAa3HOIO YPOBHS: aTOMHO-MOJIEKYISIPHOTO YUCHHS KaK OCHOBBI
BCETO eCTeCTBO3HaHUsI, ypoBH: Ilepnogmueckoro 3akona /1. 1. MenzneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YICHHS
O CTPOCHMH aTOMa M XHMHYECKOW CBS3H, IPEACTABICHUH 00 3IIEKTPOJINTHYECKOW AMCCONMAIMU BEIIECTB B
pactBopax. Teoperwmdeckne 3HAHHS pPAacCMaTPHBAIOTCS HAa OCHOBE SMIHMPHYECKH MOITYYEHHBIX M OCMBICICHHBIX
(aKTOB, pPa3BUBAIOTCS TIOCIEIOBATENEHO OT OAHOIO YPOBHS K JPYroMYy, BBINONHAS (DYHKIMH OOBSICHEHHS W
TIPOTHO3UPOBAHMUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH IPAKTUYECKOTO NMPHMEHEHHS M TIONYYeHHS H3ydaeMbIX
BEIIIECTB.



Taxkast opranmzamys cogep)kaHus Kypca CIOCOOCTBYET MPEACTaBICHUIO XMMUYECKOH COCTaBISIONICH HaydHOM
KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM mpupoabl. Tem caMbiM oOecriedyuBaeTcss BO3MOXHOCTh (DOPMUPOBAHUS Y
o0ydJaromuxcsi IIEHHOCTHOTO OTHONICHWsS] K HAaydHOMY 3HAaHHMIO M METOJaM IIO3HaHMS B Hayke. BaxHo Taroke
3aMETUTbh, YTO OCBOECHHUE COAEPIKAHUS Kypca MPOUCXOTUT C MPHUBJICUEHUEM 3HAHHUN U3 paHee U3y4YEHHBIX KYpCOB!
«Oxpyxaromuii Mup», «buonorusa. 5—7 knaccel» u «Pu3uka. 7 Knacey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUA S

K HanpaBneHHIO NEpBOCTENEHHOH 3HAYMMOCTH IIPHU pealn3alii 00pa3oBaTENbHBIX (QYHKLIUI TNpeaMera
«XUMHSD) TPaIUIMOHHO OTHOCAT (DOPMHPOBAHME 3HAHWH OCHOB XMMHYECKOW HAayKH Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON JEITENbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KYNBTYpBHI.
3amaua mpeaMera COCTOMT B (JOPMHUPOBAHMU CHCTEMBl XMMHUYECKHX 3HAHWH — Ba)KHEHIIMX ()aKTOB, TOHSTHH,
3aKOHOB M TEOPETHYECKUX IOJIOKEHUH, JOCTYIMHBIX 0000IIEHHH MHUPOBO33PEHUYECKOr0 XapaKTepa, si3bIka HayKH,
3HAaHUH O HAYYHBIX METOJaX M3Y4YCHHs BEUIECTB M XMMHYECKHX PEaKIWi, a Takke B (JOPMUPOBAHHU M Pa3BUTHH
YMEHHU U CHOCOOOB AESATEIHHOCTH, CBS3aHHBIX C IUIAHMPOBAaHHEM, HAOJIOJAEHHEM W TPOBEICHHEM XHMHYECKOTO
9KCIIEPUMEHTA, COOJTIOJICHUEM MPaBUII O€30ITaCHOT0 OOpAIEHNS C BEIECTBAMH B TIOBCEAHEBHOM KH3HU.

Hapsiny ¢ »TuM menu u3ydeHHsi mpeaMera B NpOrpamMMe YTOYHEHBl M CKOPPEKTUPOBAaHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTrO 00miero odpa3oBaHus. CerogHs B 00pa3oBaHWU 0co0O 3HAUYMMOI MpU3HAETCS
HaIpaBJICHHOCTh OOY4YEHHs] Ha Pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH, (HOPMHUpOBaHWE €€ HMHTEIeKTa M OoOLIed
KyabTypbl. OOy4eHHe YMEHUIO YYUThCS M MPOJIODKATh CBOE 00pa3oBaHUE CAMOCTOSITEIbHO CTAHOBUTCS OJHOM U3
Ba)XHEHIMX (YyHKIMH y4eOHBIX MPEAMETOB.

B cBs13U ¢ 3TUM IIpU W3YyYEHUH MPEMETa B OCHOBHOM IIIKOJIe JOMHUHUpYIOIee 3HaUeHHe MPHoOpeTH TaKkue Lely,
Kak:

(hopMHUpOBaHUE UHTEIUIEKTYAILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY NIPUHSTHIO PEIICHUH, CIIOCOOHOI aaanTHPOBATHCSI K OBICTPO MEHSIONIMMCS YCIIOBHSAM
JKU3HH,

HaIpaBJICHHOCTh O0YYEeHUs Ha CHCTEMAaTHYECKOe MPUOOIIEHHE YIaluXCsl K CAMOCTOSATENbHOM IT03HaBAaTENbHON
JeATENbHOCTH, HayYHBIM METOAAM MO3HAHUA, (POPMHUPYIOLITM MOTHBALIMIO M PA3BUTHE CIOCOOHOCTEH K XMMHUH;

obecrieyeHre yCIOBHiA, CIIOCOOCTBYIOLIMX MPUOOPETEHHIO 00YYAIOIIMMHUCS OIbITa Pa3HOOOpa3HOt
JESITEBHOCTH, TO3HAHUS M CAMOIIO3HAHHMS, KITFOUCBBIX HABBIKOB (KITFOUCBBIX KOMIICTCHLIHI), IMCIOIMX
YHHBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHbIX BUIOB JCSTEIBHOCTH;

(opMupoBaHHe YMEHHI OOBACHATH U OLICHUBATD SBJICHUS OKPYKAIOLIEro MUPa Ha OCHOBAHUM 3HAHHUH U OIIBITA,
TIOTYYEHHBIX NIPU U3Y4EHUU XUMMUH;

(dopMupoBaHHe Y 00y4aIOIUXCsl TYMAHUCTHYECKUX OTHOLIEHHH, TOHUMAaHHs IEHHOCTH XUMHYECKUX 3HAHUH 11
BBIPA0OTKH HKOJIOTMYECKH 1IeIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOH ASSATENHHOCTH B LIEISAX COXPAHEHHS
CBOETO 3710POBbsI U OKPYKAIOIIEW IPUPOAHOM CPEMBI;

pa3BHUTHE MOTHBAIUK K 00yYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H CAMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS
00IIe4eNI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MPOQIIIS U HANIPABJIEHHOCTH JaJbHEHIEro
00yJeHHSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme obmero o0pa3oBanus «XuUMHUsD» MpHU3HAHA 00s3aTEIEHBIM YI€OHBIM TPEIMETOM, KOTOPEIA BXOAUT B
COCTaB MpeaAMETHON 00nacTu « EcTecTBEHHO-HAYYHBIE TIPEAMETED».

Y4eOHBIM IDIaHOM Ha €€ m3ydeHHe oTBeneHo 136 yueOHBIX YacoB — TO 2 4. B HeHenmo B 8 m 9 Kiaccax
COOTBETCTBEHHO.

COJEP)KAHHUE YYEBHOI'O IIPEJIMETA

8 KJIACC

IlepBoHaYAIBLHbIE XUMHYECKUE MOHATHS

[peqmer xumun. Ponp XuMuM B JKW3HH delOBeKa. Tema w BemecTBa. DU3WYECKHE CBOIMCTBA BEIIECTB.
ArperatHoe cocTosHHE BemecTB. [IoHATHE O MeToJaxX TO3HAHWA B XHMHHU. XUMHS B CHCTeMe Hayk. UHWCThIC
BemecTBa u cMecH. CriocoOBI pa3/IeieHus] CMECEH.



ATOMBI M MOJIEKYNbl. XHUMHYECKHE 3JieMeHThl. CHMBOIIBI XMMHUYECKHX 3JIeMEHTOB. [IpocTble W CIOXHBIE
BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumndeckast popMmyna. BalleHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OtHocurenbHast aToMHasi Macca. OTHOCHTENIbHAsS MOJIEKYIsIpHast Macca. MaccoBasi IoJIsi XMMHYECKOTO JIEMEeHTa B
COEMHEHUU.

duznvecKre 1 XUMHYECKHUE SIBJICHUS. XUMHYECKas peakuus U e€ IpU3HaKW. 3aKOH COXPAaHEHUs] MAaCChI BELIECTB.
Xumndeckue ypaBHeHHs. Kitaccudukanus XuMUUecKuX peakuii (COeTMHEeHNs], pa3JIoxKeH s, 3aMelIeH s, 0OMeHa).

XUMHWYECKUIH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHW MOCYIOH, C NpaBwiaMu paboOThl B J1abopaTopuu M
npuéMaMu o0pamieHus ¢ J1adopaTOpHBIM 000pYyIOBaHHEM; M3yUeHHE M ONHCaHHe (U3MYECKUX CBOWCTB 00pasloB
HEOpraHWYECKHX BEUIeCTB; HaOmoaeHne (u3ndeckux (IUIaBICHWE BOCKA, TasHUE JIbJla, PacTHpaHHe caxapa B
CTYNKe, KUIEHHE W KOHJEHCAlUs BOIBI) M XMMHUYECKHX (TOpEHHE CBEYH, IPOKAIMBAaHHE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBUE Mejla C KUCJIOTOH) SIBJIICHWH, HAOJIONCHWE WM ONHCAHHE NPU3HAKOB IPOTEKAHUS XMMHUYECKHX
peaknmii (pasjokeHue caxapa, B3aMMOACHCTBUE CEpHOM KHCIOTHI C XJIOPUIOM Oapwsi, pa3lioKeHHe THAPOKCHIIA
meau(Il) mpu HarpeBaHuu, B3auMoeicTBHE xene3a ¢ pactBopoM conu Meau(ll)); nzydenue crmocoOoB pa3aeiacHus
cMeceil (c MOMOIIBI0 MarHuta, (WIBTPOBAaHWE, BhINIAPHBAHHE, IUCTWLLLMUSA, Xpomarorpadus), NpoBeIeHUE
OYKCTKH TIOBapEHHOW COJIH; HAOJIOICHNE U ONMCAHUE PE3YJIbTaTOB MPOBEACHHS OIBITA, HILTIOCTPUPYIOLIETO 3aKOH
COXpaHEHHs] MacChl; CO3/IaHIE MOJIeNeit MOJIEKy (IIapOCTEPIKHEBBIX).

Baskneiimme npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Boznyx — cMecs razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue kucnopona
B mpupojie, (pu3nueckue U XUMHIecKre cBoicTBa (peakuuu ropenus). Okcunsl. [Ipumenenne kucimopoaa. CrocoObn
NOJIy4eHUs] KUCIOpoJa B JabopaTopud M MNpOMbIIUIeHHOCTH. KpyroBopor kucimopopa B mpupoge. O30H —
QJJIOTPOIHAs MOJM(UKAIHS KUCTOPO/a.

TemnoBo# 3pdexT XUMUUECKOH peakiny, TePMOXUMHUUECKHE YPaBHEHHS, SK30- M JHAOTEPMHUYECKHE PEAKIHH.
TomnmuBo: yronb 1 MeTaH. 3arpsi3sHEHHE BO3/yXa, YCUIIEHHE MTapHUKOBOTO dddekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT W mpocroe BemiecTBo. HaxokaeHue Bojopona B mpupose, (GU3MYeCKue U XUMHYECKHE
CBOMCTBa, PUMEHEHHE, CIIOCOObI MoTydeHus. Kucnoter u comu.

KonmuuectBo BemiectBa. Momb. MonspHass Macca. 3akoH ABoraapo. MonspHbeiii 00béM ra3oB. Pacuérel mo
XMMHUYECKUM yPaBHEHUSIM.

®duznyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PacTtBopbl. HachlllieHHbIE 1 HEHACHIIIEHHBIE PaCTBOPHI.
PactBOpuMOCTE BemiecTB B Boje.MaccoBasi 10N BEIIeCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbI. OCHOBAHMUS.
Posnb pacTBOpoB B mpHupoze M B KU3HHU desoBeka. KpyroBopoT BoAbl B MPHUPOAE. 3arpsA3HEHUE NMPHUPOAHBIX BOI.
OxpaHa 1 O4YUCTKA MPUPOAHBIX BOI.

Knaccudukanms Heopranuueckux coeauneHuid. Okxcuabl. Knaccudukaims OkcuaoB: — coneoOpasyronue
(ocHOBHBIE, KHCIOTHBIE, aMmdorepHbie) W HecoleoOpasyromue. HomeHknatypa OKCHIOB (MEXAyHapomHas H
TpuBHaJIbHAs). PU3NUECKUE U XMMUYECKHE CBONCTBA OKCHIOB. [lomydeHne OKCHmoB.

OcnoBanus. Kiaccupukanus OCHOBaHMIA: MIENOYM U HEPACTBOPUMbIE OCHOBaHHs. HoMeHKiaTypa OCHOBaHHI
(MexxayHapomHas U TpuBHaIbHAs). Pu3ndeckre u XMMUYECKIE CBOMCTBA OCHOBaHMH. [lomydenne ocHOBaHHUIA.

Kucnotsl. Kinaccupukarms kucnor. HomeHknatypa KHCIOT (MeXIyHapoAHas U TpUBHaibHas). Dusnyeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. HoMmenxuatypa coseit (MexayHapoaHas U TpuBHaibHas). Ouszndeckne M XMMHYECKHE CBOHCTBA CONEH.
[Tonyuenue coneil.

I'eHeTHueckas CBsI3b MEXy KJIacCaMH HEOPTaHUIECKUX COEANHEHUM.

XUMHWYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIpPEAEICHHE COACP)KAaHWsA KUCIOpPOAa B BO3JyXE; MOIY4YCHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHWE CBOMCTB KHCIOPOJa; HAOIIONCHUE B3aMMOJCHUCTBUS BELIECTB C
KHCIIOPOZOM M YCJIOBHSI BOSHUKHOBEHHMS U MPEKPALICHIA TOPeHus (T10XKapa); 03HAKOMJICHHE C 00pa3IiaMu OKCHIIOB
U ONHCaHWE HMX CBOWCTB; IOJIYYEHHE, COOMpaHHE, pacllO3HABAaHWE M HM3y4YEHHE CBOICTB Boiopoaa (TOpeHHe);
B3amMozeiictBue Bomopoma ¢ okcumom wmemu(Il) (BO3SMOXKHO HCIIONB30BaHHE BHACOMATEPUANIOB);HAONIOCHIE
00pa3IoB BEHIECTB KOJWYECTBOM | MOJb; HCCIEAOBAHHME OCOOCHHOCTEH pAcCTBOPEHHMSI BEIIECTB C PA3TUYHOMN
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPENECIEHHONM MAaccOBOM IOJEH pacTBOPEHHOIO BEILIECTBA;
B3aMMOJICHICTBAE BOABI C MeETalUIaMH (HAaTpHEM W KaibleM) (BO3MOXHO HCIIONB30BAaHUE BHUICOMATEPHUAIIOB);
OIIpeZIeTIeHNE PACTBOPOB KHCIIOT U IMIENOYEH C TIOMOIIBI0O MHINKATOPOB; MCCIIEIOBAHNE 00PA3II0B HEOPTaHUIECKUX
BEIIECTB Pa3JINYHBIX KJIACCOB; HAOJIOAECHWE M3MEHEHHS OKPACKNM MHIMKATOPOB B PACTBOpPAaX KHCIOT U IIENOYEH;
n3ydeHue B3amMmopercTBus okcuma menw(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, PEeaKIiid
HEeWTpaNn3ayy; MoTydeHne HEPaCTBOPUMBIX OCHOBAHHH, BBITECHEHHE OHOTO METajlla IPYTUM M3 PacTBOpa COJIH;
peleHne SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIme Ki1acchl HEOPraHMYECKUX COSINHEHHUID).

IMepuoanyeckuii 3axon u Ilepuonuyeckas cucrema xumudeckux iemeHToB /I. . MenaeneeBa. CtpoeHue
aToMoB. XUMHYecKasi CBsI3b. OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

[lepBple TOMBITKM KIacCH(DUKAIMM XHMHYECKHX 3JIEMEHTOB. IIOHATHE O Tpymmax CXOIHBIX 3JIEMEHTOB
(menoyHble W IIENOYHO3EMENbHBIE METa/UIbl, TaJOTeHBl, HHEPTHBIE Ta3bl). OJEMEHTH, KOTOpBIE 00pa3yroT
amM(OTepHbIE OKCHIBI X THAPOKCHIBI.

Ilepmoguueckuit  3akoH.  Ilepmonmueckass  cucrema  xumuyeckux — siemeHtoB  JI. Y. Menaeneesa.
Koporkomnepronnas n  amuHHONEpronHast ¢opmbl [lepnogmdeckoil cHUCTEMBI XMMHYECKHX 3JeMeHToB /.



W. Menneneesa. [lepuonst u rpynmsl. OU3HUECKHUA CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB TIEPHONA U TPYIIIBI
JJIEMEHTA.

Crpoernne atoMoB. CocTtaB aTOMHEIX sinep. M3otombl. DnekTporsl. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBrIx 20 xuMudeckux aneMeHToB [lepunonnueckoii cucremsl . . MenneneeBa. XapakrepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuo B [lepuonuueckoii cucreme J. 1. Menaeneesa.

3aKOHOMEPHOCTH W3MEHCHHS pajJdyca aTOMOB XHMHUYECKHX J3JIEMEHTOB, METAJUTMYCCKHX W HEMETaJUTHUCCKIX
CBOWCTB IO TpynmnaM U nepuoaaM. 3HaueHue [lepuomuueckoro 3akoHa u IIepHOANYECKON CHCTEMBI XUMHUYCCKHX
3JIEMEHTOB JUIs pa3BUTHS HAYKU U npakTuku. J[. V. MenneneeB — y4EHBIN U TpaXKTaHUH.

Xumuueckas cBs3b. KoBaneHTHas (TONSpHAS M HEMOJSAPHAs) CBSA3b. DJICKTPOOTPHUIATEIFHOCTh XUMHUYSCKUX
a51eMeHTOB. VIoHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEeaKIUK. [IpoIecchl OKUCICHHUS M BOCCTAHOBJICHUS.
OKHCIIUTEIN U BOCCTAHOBUTEIH.

XUMUYCCKUM JKCIEPUMEHT: HW3YyYCHHE OOpa3llOB BEIISCTB METAJUIOB W HEMETaIOB, B3aMMOJICHCTBHE
THIIPOKCHJIA IIMHKA C PACcTBOPAMH KHCJIOT W IIEJOYed; MPOBEICHUE OIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEBHBIX PEaKIHil (TOpEHUE, PEAKIIUH PA3I0KECHUS, COCTIHCHU).

MexnpeaMeTHbIE CBA3H

Peanuzanus MEXIPEIMETHBIX CBS3CH NMPU U3YYCHUH XMMHUU B 8 KJIaCcCe OCYILECTBISACTCS Yepe3 HCIONIb30BaHHE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TAK U TIOHSITHH, SBJISFOIUXCS CUCTEMHBIMHU JJIS1 OT/ACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYIHOT'O IUKJIA.

OOme eCTeCTBCHHO-HAYYHbIC TOHATHS: HAy4HbIA (HaKT, THUIOTE3a, TEOpHs, 3aKOH, aHaju3, CHHTE3,
KJIaccu(HUKaIMs, IEPUOTNIHOCTD, HAOIIOACHUE, SKCIICPUMEHT, MOACIHPOBAHHE, H3MEPEHHE, MOJICITh, SIBIICHHE.

®usuka: MaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIMI, WU30TOIbl, paJUOAKTUBHOCTb, MOJIEKYJA,
JJIEKTPUYCCKHUNA 3apsijl, BEIISCTBO, TEI0, 00BbEM, arperaTHoe COCTOSHHE BEIECTBA, ra3, (GU3WUYCCKUC BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, COITHIIE.

buomnorus: gorocunres, apixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MAHEPANIbI, TOPHBIC MOPOIBI, MOJC3HBIE MCKOMAaEeMbIe, TOILIMBO, BOIHBIC

pecypchl.

9 KJIACC

BemmecTBo 1 xXuMu4eckas peakuus

[lepruonuueckuit 3akoH. Ilepuommueckas cucrtema xumudeckux siemeHToB /[l . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KaJIUs, KalbIIUA
1 UX COEIMHEHUH B COOTBETCTBHU C IIOJIOKEHUEM 3JIEMEHTOB B [lepuoandeckoit cucTeMe U CTpPOEHHEM UX aTOMOB.

CrpoeHue BemIeCTBAa: BUABI XUMHUYECKOH CBA3HM. THIIBI KPHUCTAJUIMYECKHX PEIIETOK, 3aBUCHMOCTH CBOWCTB
BELLECTBA OT TUIIA KPUCTAIIIMYECKON PEILETKY U BUAA XUMUYECKOH CBSI3H.

Krnaccudukanuss 1 HOMEHKIIaTypa HEOPIaHHMYECKHX BEUIeCTB (MEXKIyHaponHAas M TPUBHAIbHAS). XUMUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PAa3IMYHbIM KJIacCaM HEOPTaHWYECKHX COEIMHEHUM, T'eHeTHYecKasl CBs3b
HEOPTaHUUYECKHUX BEILECTB.

Krnaccudukanuss XMMHYECKHX pEaKUUi 10 Pa3IMYHBIM INpU3HAaKaM (IO YHCIy M COCTaBy YYacTBYIOIIMX B
pEaKIMU BEIIECTB, IO TEIUIOBOMY 3((EKTy, M0 M3MEHEHHIO CTEIEHEH OKUCIEHHS XUMHYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, [0 YYaCTHIO KaTalIu3aTopa). DK30- U SHIOTEPMHYECKHE PEaKIUH, TEPMOXUMHIECKHIE YPABHEHUS.

[onsTre o ckopoctn xuMuUeckoil peakiuu. IloHsTHE 00 0OpAaTUMBIX W HEOOPATUMBIX XUMHUYECKUX PEAKIIHAX.
[ToHsiTHE O TOMOI'CHHBIX M T'€TEPOreHHBIX peaknusax. [loHsTHEe 0 XMMUYecKoM paBHOBecHH. DaKTOpPHI, BIHMAIOIINE
Ha CKOPOCTb XUMHYECKOH PEAKIMN U MOJIOKEHNE XMMUYECKOT'0 PAaBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMH, JJIEKTPOHHBIM 0aJaHC  OKHCINTEIbHO-BOCCTAHOBHTEIHHOM
peaknun. CocTaBiieHHE YPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMHA C HCIIOIB30BAHHEM METOa
3JIEKTPOHHOrO Oaanca.

Teopust 3MEKTPOTUTUIECKON AUCCONMAIIMH. DIEKTPOIUTHI U HEe- AJIEKTPOonuThl. KaTnoHsl, aHNMOHBL. MexaHn3M
JMCCOIMAIIY BELIECTB C PasIUYHBIMHM BHJIAMU XMMHUYECKOH cBs3H. CteneHb auccormanyy. CUiIbHBIE U ciaalble
JJIEKTPOIHTHI.

Peakinn noHHOTrO OOMEHA. Y CIIOBHS MPOTEKAHUS PEaKIiii HOHHOTO 0OMEHa, TIONHBIE U COKPAIIEHHBIC NOHHBIC
ypaBHeHHs peakuuii. CBOHCTBA KHCIOT, OCHOBAaHHWH M CONICH B CBETE€ MPEICTABICHUN 00 AIEKTPOIUTHICCKON
quccounanuu. KauectBeHHble peakiuu Ha HOHBI. [loHsiTHE O ruAponu3e come.

XUMHWYIECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEISIMH KPHCTAUIMYECKHX PEMIETOK HEOPraHWIECKUX BEIIECTB
— METAJUIOB M HEMeTauioB (rpadura W anmMmasza), CIOKHBIX BEIIECTB (XJIOpWAA HATPHsA); HCCIEIOBaHUE
3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEaKIUH OT BO3JICHCTBHA pPAa3NUUYHBIX (DAKTOPOB; HCCIEAOBAHUE
JIEKTPOIIPOBOHOCTH PACTBOPOB BELIECTB, IPOLECCa AWCCONMAIMK KHCIOT, IIenodeil um comell (BO3ZMOXKHO
WCIIONIb30BAHUE BHAECOMATEPHANIOB); TPOBEJCHUE OIBITOB, WIIIIOCTPUPYIOIMIMX NPHU3HAKA INPOTEKAHMS PEaKIUi
HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIICNCHHE Ta3a, OO0pa30BaHHE BOJIBI); OIBITOB, WILIIOCTPHUPYIOIINX
TIPUMEPBl  OKUCIUTENIFHO-BOCCTAHOBUTENIBHBIX  PEAaKIMi (TOpeHHe, peaklUHd pPas3jIoKEHHs, COCIUHEHHS);
pacrno3HaBaHHE HEOPraHWMYECKUX BEHNIECTB C IOMOLIbK0 KAadEeCTBEHHBIX pPEaKUMHd Ha HOHBI;, DPELICHUE
SKCHEPUMEHTANBHBIX 3a/]a4.



HemeTtanabl 1 uX coequHeHUsT

OOmast xapakTepucTHKa TanoreHoB. OCOOCHHOCTH CTPOEHHsS AaTOMOB, XapaKTepHbIE CTEICHW OKHCICHUS.
Crpoenrie u (QU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOIMCTBA Ha IpHUMeEpe Xjopa
(B3aMMoJIEliCTBHE € MeTaUIaMH, HeMeTalaMu, mHienodamu). XJopoBomopon. ConsiHas KHCIOTa, XUMHYECKHE
CBO}CTBa, INOJy4eHHE, NMpuUMeHeHne. [lelicTBhe XJiopa M XJIOpPOBOZOpOAa Ha OpraHM3M dYelloBeKa. BaskHelmme
XJIOPHBI X MX HAXOXKAECHHUE B TIPHUPOJIE.

OOmass xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTCTICHU
OKHCIJICHHUSI.

Crpoenrie U (u3MYECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOIA M CEPbl. AJUIOTPOITHBIE MOTU(PUKALIIH
KHCJIOpOJa U cepbl. XUMHUUECKHE CBONCTBa cepbl. CepoBOMIOPOI, CTPOCHUE, (PH3UUSCKIEe U XUMHUCCKIE CBOWCTBA.
Oxcuapl cepbl Kak MpefCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3NUECKHEe W XMMHUUYECKHE CBOWCTBA
(oOmme Kak TpencTaBUTENs Kiacca KHCIOT M crenuduueckue). XUMHUECKHE pPEaKkIHH, JeXallue B OCHOBE
MIPOMBITNIJICHHOTO CITOC00a MOJTYYECHUsT CepHOM KHUCIOTHL [IpuMeHeHne. CoMU CEpPHOM KHCIOTBHI, KauyeCTBCHHAS
peakuust Ha cynbdar-uoH. Haxoxaenue cepbl M e€ coelMHEHHH B mpupone. XHWMHUYECKOE 3arps3HEHHe
OKpYXarollel cpelbl COSNMHEHUSIMHU Cepbl (KUCIOTHBIE IO/, 3arps3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro
MIPEAOTBPAIICHUSL.

OOmrast XapakTepUCTHKAa 3JeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCIICHHSI.

A3oT, pacnpocTpaHeHHE B TpHUpoie, (HU3MYECKMe M XUMHU4YEcKHe cBoiictBa. KpyroBopor asora B mpupose.
AmMuak, ero GpuznvecKkre U XMMUYECKUE CBOWCTBA, MOJydeHHe U npuMeHeHne. Conu aMMOHUSA, UX QU3UYECKUE U
XHUMHMYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha HOHBl aMMOHUS. A30THasi KUCIIOTa, e€ MOoNTy4YeHHue,
¢usnyeckue W XUMHYCCKHE CBOWcTBA (0OIIME Kak TPEACTABUTENS Kiacca KHUCIOT M CICIU(pHUYSCKUE).
Vcnonb30BaHHEe HUTPATOB M COJiCH aMMOHHS B KAa4eCTBE MHHEPAIbHBIX yIOOpeHuil. XMMHUYECKOe 3arps3HCHHE
OKpYXarollen cpeiibl COSIMHEHUSIMH a30Ta (KUCIIOTHBIE JOXKAH, 3arpsi3HEHNE BO3/yXa, MOYBHI U BOAOEMOB).

docdop, amtorponHbie Mogudukammu dochopa, dusnyeckue U xumudeckue cpoictBa. Oxcun docdopa(V) u
¢docdopHast kucnora, puznueckue M XMMHUYECKHE CBOICTBa, moiydeHue. Mcrnonb3oBanue ¢ocharoB B KaduecTBe
MHHEPAJIbHBIX YI00OpEeHHH.

OOmias xapakrepuctuka seMeHToB [VA-rpymnbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbBIC CTEIEHH
OKHCJICHHUS.

VYrnepox, amIoTponHble MOAW(UKAIMY, PACIPOCTPaHEHUE B NPHUPOAC, (U3NUECKHUEe M XUMHYECKHE CBOWCTBA.
Ancopbuusi. Kpyrosopor yrinepona B mpupope. Okcuibl yriepoaa, ux (U3uUUecKne M XUMHYECKHE CBOWCTBA,
JEHCTBUE HA XKUBbIE OPraHU3MBI, MOJYdEHUE U MPUMEHEHHE. DKOJIOrMYEeCKUue MpoOJIeMBbl, CBS3aHHBIE C OKCHIOM
yriepona(IV); runoresa rinobaibHOr0 MOTEIUICHHUS KIMMaTa; MapHUKOBBIA 3((deKT. YronbHas KUCIOTa U €€ COIH,
ux (QU3NUecKue U XMMHYECKHE CBOHCTBA, MOJNy4eHHE U NMpUMeHeHue. KadecTBeHHas peakiys Ha KapOOHAT-HOHBIL.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIEHHOCTH U CEJILCKOM XO3SHCTBE.

IlepBoHauanbHBIE TOHATHA 00 OPraHMYECKHX BEHIECTBAX KaK O COSNMHEHHUSX yriepona (MeTaH, 3TaH, STHIICH,
alleTUIIeH, dTAaHOJ, TJIMIEPUH, YKCycHas kucinora). Mx cocraB W xumuueckoe ctpoeHue. [loHsaTue o Onoiornyecku
BA)XHBIX BEIIECTBAX: XXHUPaX, OeNKaX, yrIeBOZaX — M HMX PONU B JKM3HH YeloBeKa. MaTepuajabHOE eJUHCTBO
OpPTraHUYECKUX M HEOPTaHUYECKUX COCAUHEHUI.

Kpemunii, ero ¢usmyeckne M XUMHUYECKHE CBOMCTBA, MOJMydeHHE U INpuUMeHeHHe. COeIMHEHHs KPEeMHHS B
npupone. O6wmue npencrasienus o0 oxcuae kpemuusi(1V) u kpemuueBoit kuciore. CHIMKATHI, UX UCIIONb30BAHUE
B OBITY, MEIULIHE, IPOMBIIUICHHOCTH. BaskHellne cTpouTebHbIe MaTepHallbl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH,
xerne300eToH. [Ipobiembl 6e30macHOro NCTIOIB30BAHNS CTPOUTENBHBIX MaTEPHAJIOB B TIOBCEAHEBHOM KHU3HU.

XUMHUYECKUH SKCHEPUMEHT: HU3y4eHHe OO0pa3lloB HEOPTaHMYECKHMX BEIIECTB, CBOICTB COJNSIHOM KHCIOTEHI;
MIPOBEACHUE KAYECTBEHHBIX DPEAKIMH Ha XJIOPHI-MOHBl W HAONIOZECHWE NPU3HAKOB HMX IIPOTEKAHMS; OIIBITHI,
oTpakarone (U3MYeCKHe M XUMUYECKHE CBOWCTBA TaJIOTEHOB M MX COCIMHEHUH (BO3MOXKHO HCIIOJIb30BAHHUE
BHJEOMATEPHAJIOB); 03HAKOMJIEHHE C 00pa3laMy XJIOPUAOB (TaJIOT€HHUI0B); O3HAKOMIICHHE ¢ 00Opa3aMu cepsl u eé
COEIMHEHUSAMH (BO3MOXKHO HCIIONTH30BAHHE BHICOMATEPHUAJIOB); HAOIIOAEHNE Mpoliecca OOYTIMBAaHUS caxapa IOJ
JEMCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIOTH; W3Yy4E€HHE XHUMHYECKHUX CBOWUCTB pa30aBICHHOW CEepHOM
KHCIIOTHI, TPOBEACHHE KAueCTBEHHOW peakWH Ha Cynb(aT-woH W HAONIOJCHHME NpH3HAKa €€ MpOTCKaHWs;
O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaMH a30Ta, Qocopa M HX COCTUHEHUH (BO3MOXKHO HCITOIB30BAHUE
BHJCOMATEPHUAJIOB), 00pa3maMu a30THBIX M (PocOpHBIX yHOOpEHMIt; TONydeHHe, coOMpaHue, paclo3HaBaHUE U
M3ydeHHE CBOICTB aMMHaKa; IMPOBEICHHE KAdECTBEHHBIX PEaKIMi Ha WOH aMMOHHUS W (ocdar-MoH M n3ydeHne
MIPU3HAKOB HX TPOTEKAHHS, B3aMMOACHCTBHE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C Mepi0 (BO3MOXKHO
HCTIONIb30BAHNE BHICOMATEPHAIIOB); U3ydE€HHE MOJIENEH KPUCTAIUTMUECKUX PEMIETOK ajaMasa, rpadura, QyuiepeHa;
O3HAaKOMJICHHE C MPOLECCOM aJCOpOLMHM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H YCTPOWCTBOM
MIPOTUBOra3a; IOITy4eHHE, COOMpaHWE, PACHO3HABAHHE W M3YYEHHE CBOICTB YITIEKHCIOrO Ta3a; INPOBEINCHHE
Ka4eCTBEHHBIX pPEakIMii Ha KapOOHAT- W CHIMKAT-WOHBI M M3ydEHHE NMPHU3HAKOB WX IMPOTEKaHMS; O3HAKOMIJICHHE C
MIPOAYKIMEH CHIMKATHOM ITPOMBINUICHHOCTH; pElIeHHEe OSKCIEePUMEHTANBHBIX 3a7ad 1o Teme «Baknelmme
HEMETAJUIBI U UX COCTUHEHHSD).

MeTa/uibl M MX COEAMHEHUST

OOmas xapakTepUCTHKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMH MX MOJIOKeHMs B [lepnoaudaeckoit
cucreMe xummudeckux snemeHToB /[I. V. MenzneneeBa n crpoeHus atoMoB. CTpoeHHE MeTauioB. Meramamdeckas



CBsS3b WM METAJUIMYECKAs KPHUCTALTHUCCKAs pEMIETKa. OJIEKTPOXUMHUYCCKUN psi  HAMPSHKCHUH METaJUIoB.
Om3nyeckre U XUMUYECKUE CBOMcTBa MeTauioB. OOmue crocoObl MOMydeHUsS MeTauioB. [loHsATHE 0 KOppO3UH
METAJIJIOB, OCHOBHEIC CIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIniaBbl (CTallb, YYTYH, JIOPATIOMUHUNA, OpOH3a) U HX
MIPUMEHCHHE B OBITY U TIPOMEBIIIICHHOCTH.

Ilenounsie Mertamnsl: nonoxkenue B Ilepuonnueckoit cucreme xumuueckux snemeHtoB . M. Menneneesa;
CTPOCHHE WX aTOMOB; HaXOXJCHUE B Tpupone. Du3HuecKue M XMMUYCCKHE CBOWCTBA (HA TpHMeEpe HATPHUS U
kamust). OKCHITBI U TUAPOKCUIBI HATPUS U Kayns. [IprMeHeH e METOYHBIX METAJIJIOB U X COCIMHCHUIA.

[lemoyHO3eMENBHBIC METAUTBl MAarHUM W KaJbIMiA: TOJNIoKeHHe B [lepromuueckoil cHCTeMe XHMHUYCCKHUX
snementoB [I. U. MeHjeneeBa; CTpoeHHME HMX aTOMOB; HaxoJeHUe B mpupoge. Puznyeckrue U XUMHUECKHUE
CBOWMCTBA MarHus W Kaiblus. BakHeHIme COeTUHEHUS KalbIws (OKCHI, THIPOKCHA, coiu). JKECTKOCTh BOIBI U
Croco0BI €€ YCTpaHEHUS.

AmomuHui: nonoxenue B Ilepuomuueckoil cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa; crpoeHue
aToMa; HaXOXKICHUE B mpupoje. OU3rueckne u XUMUYECKUE CBOMCTBA aTFOMHUHUA. AMGPOTEpHBIC CBOMCTBA OKCHIIA
Y TUIPOKCHIA ATIOMUHHS.

Kenezo: nonoxxenue B Ilepuonuueckoit cucteme xumudeckux snemeHToB . Y. MenzeneeBa; CTpoeHHe aToMa;
HaXOXJCHUE B Tpupoje. Ou3nueckne U XUMHUYECKHE CBOMCTBA kelte3a. OKCHIIBI, TUIPOKCHABI U comu xene3a(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MOTyYCHHE.

XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METaJNIOB M CIUTABOB, MX (DU3UUESCKUMH CBOHCTBAMU;
H3yYEHHE pEe3YJIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO UCIIOIB30BAHUE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHIIA KAJIBITUS M HATPHS C BOIOH (BO3MOXHO HCITOJIb30BAHUE BUICOMATEPUAIIOB ); HCCIICIOBAHHE
CBOWCTB KECTKOM BOBI, MPOIIECCa TOPSHHUS Kele3a B KHCIopo/ie (BO3MOKHO HCIIOIb30BAHNE BHUACOMATEPUAIIOR);
NPU3HAKOB MPOTEKaHWSI KAYECTBEHHBIX PEaKIMid Ha WOHBI (MarHWs, KaJbIMs, aIIOMUHUS, IMHKaA, xene3a(ll) u
xene3a(lll), menu(Il)); HaOmIOJCHHE M OMHCAHUE MPOIIECCOB OKPAIIMBAHUA IUIAMEHH HOHAMM HATPHS, Kajaus W
KajJblisd (BO3MOXHO HCIOIb30BAHUE BHICOMATEPHUAJIOB); HCCICHIOBaHHE aM(OTEPHBIX CBOWCTB T'HIPOKCHIA
AJIIOMUHHA W THUAPOKCHIAA HHWHKA, PCHICHUE JKCICPUMCHTAJIbHBLIX 3aja4d IO TEMC «BakHeilme MeTanabl U HUX
COEIMHEHUS.

Xumus ¥ OKpysKaouas cpeaa

HoBele matepuansl M TexHOJOruM. BeliectBa M maTepuansl B IIOBCEJHEBHOM >KM3HM 4YeloBeKa. XUMHUS U
3110poBbe. be3onacHoe HCIoNnb30BaHne BEIECTB M XMMUYECKHX peakiuii B ObITy. [lepBasi HOMOIIb TPH XUMHYECKUX
oxorax u orpaBiieHUsAX. OCHOBBI 3KOJOTHUECKOM I'paMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKPY)KAIOLIeH Cpesl
(npenenbHas nomycrumas KonueHtpanus Betiects — [1/1K). Ponb XMMuM B pelieHn SKOJI0rM4eCKUX MpodseM.

[IpupoaHbie HCTOYHUKH YIIIEBOJOPOIOB (yroJib, IPUPOAHBIN Ta3, He(Th), IPOAYKTHI X MEPepadOoTKU, UX POJb B
OBITY U IPOMBIIIICHHOCTH.

XUMHUYECKUI DKCIIEPUMEHT: HU3ydeHHe O0O0pa3loB MaTepualioB (CTEKJIO, CIUIABbl METAJJIOB, IOJHMMEpPHbIE
MaTepHUaIbl).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanus MEXIpeIMETHBIX CBA3EH NMpPU U3yYCHUH XUMHH B 9 KJIacCe OCYIIECTBISICTCSA dYepe3 HCIOIb30BaHUE
KakK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHIA, TAK U MTOHITUH, SBJISIFOLIMXCS CUCTEMHBIMHU JIJIsl OTAENBHBIX MPEIMETOB
€CTeCTBEHHO-HAyYHOTO LHWKJIA. Peanm3amuss MEXIPEIMETHBIX CBS3eH MpH M3y4eHHH XHMHH B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 UCMOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TAK W MOHSITUH, SBISIONINXCS
CHUCTEMHBIMU JIJIS OTJIENIBHBIX NPEIMETOB €CTECTBEHHO-HAYIHOT O IIUKJIA.

OOmme ecrTeCTBEHHO-HAYYHBbIE IIOHATHS: Hay4dHbI (AKT, THUIOTEe3a, 3aKOH, TEOpHs, aHalW3, CHHTE3,
knaccudukalys, MepUOIMYHOCTh, HAOIIOJCHUE, SKCIIEPUMEHT, MOJCIMPOBAHHE, M3MEPEHHE, MOJCIb, SBJICHHE,
MAPHUKOBBII A(PPEKT, TEXHOIOTUSI, MATEPHAIIBL.

Om3uKa: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIWA, W30TOMHI, pPaAHOaKTHBHOCTh, MOJICKYJA,
AIEKTPUYECKUNA 3apsi, MPOBOIHUKH, MOTYIPOBOTHHKH, IAMIIEKTPHUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOEe COCTOSIHUE BEIIEeCTBA, Ta3, PaCTBOP, PACTBOPHMOCTD, KPUCTAJUIMIECKAs PEIIETKA, CIUIABEL, (PI3HUCCKHE
BEJIMYUHEI, SIUMHUIIB H3MEPEHHsI, KOCMIYIECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/11, CoMHIIE.

buonorus: ¢orocunres, npixanue, OHocdepa, HKOCHCTEMA, MHUHEPAJbHBIC YIOOPCHHUS, MHUKPOIJIEMEHTBI,
MaKpOJJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

leorpadus: atmoctepa, ruapocthepa, MUHEpAIBI, TOPHBIE MOPOIBI, MOJE3HBIE UCKOIIAEMBIC, TOIUIMBO, BOJHBIC

pecypcesl.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

I/ISY‘ICHI/IC XUMHH B 8-9 Kjacce HampaBJICHO Ha JOCTHHKCHUE O6y‘IaIOH.[I/IMI/IC§I JIMYHOCTHBIX, METAIPEAMETHBIX U
OPEAMETHBIX PE3YyJIbTATOB OCBOCHUS y‘I66HOI‘O npeamera.

JIMHHOCTHBIE PE3YJIBTATBI

JImgaHOCTHBIE PE3YIbTATEI OCBOCHUA IPOrpaMMbl OCHOBHOI'O 0611161"0 06p330BaHI/I$[ JOCTHUI'alOTCd B XOAC
06y‘IGHI/IH XUMHHU B CIUHCTBEC y‘IC6HOI>'I H BOCIHTATCIbHOU JACATCIBbHOCTHU OpFaHI/BaIII/II/I B COOTBCTCTBHHU C



TPaJULIHOHHBIMA POCCHUHCKHMHU COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPHHSTHIMH B
o0IecTBe NpaBWJIaMH M HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHHWS, CaMOpa3BUTUS U
COLMAIM3aNH 00YJaIOMINXCS.

JIM4HOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM UHCIIE B YaCTH:

IMaTpuoTHYeCKOro BOCHUTAHUS

1) LEHHOCTHOrO OTHOMIEHHS K OTEYECTBEHHOMY KYNBTYPHOMY, HMCTOPHYECKOMY W HAydHOMY HACIEIHIO,
TIOHMUMaHHS 3HAYCHUS] XMMUYECKOH HAYKH B JKH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JJOCTOBEPHOM
nH}opManueld o mepeioBbIX TOCTHKEHUSIX U OTKPBHITHAX MHPOBOW M OT€YECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH
B HaY4YHBIX 3HAHUAX 00 YCTPONCTBE MHpPa U OOIIECTBA;

I'paikaanckoro BocnuTaHust

2) TpencraBieHHMs O CONMANBHBIX HOpMax M MpaBHIaX MEXKIMYHOCTHBIX OTHOIICHWH B KOJJICKTHBE,
KOMMYHUKATUBHOH KOMIIETEHTHOCTH B OOIECTBEHHO IIOJIE3HOM, y4eOHO-HMCCIIeI0BAaTEIbCKOM, TBOPYECKOH |
JIpYruX BWAAX MAESTENbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM [ESTENbHOCTH TIPH BBINOIHEHUH
y4eOHBIX, IMO3HABATENBHBIX 3aJ]lad, BBINOJIHEHWH XUMHYECKHX O3KCIEPHUMEHTOB, CO3/IaHMM Y4YeOHBIX IPOEKTOB,
CTpeMJICHUSI K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOIIM B TIpoliecce 3TOH Y4eOHOH AesATeThbHOCTH; TOTOBHOCTH
OLIEHMBATh CBOE IOBEJICHNE U TIOCTYIKHA CBOMX TOBAPHIIEH C MO3WIMK HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM
OCO3HaHMSA MOCIEICTBUN OCTYIIKOB;

ILlenHocTH HAYYHOT 0 MO3HAHUS

3) MUPOBO33pEHYECKUX MPEACTABICHUI O BEIIECTBE M XMMUYECKON PeaKIM1, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO DPAa3BUTHsI HAyKH M COCTABIISIOIIMX OCHOBY /ISl TMOHMMaHHs CYIIHOCTH HAay4HOH KapTHHBI MHpa;
NPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C TMPHUPOAHOU
CpeAo, O pOIM XUMHUH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) ITO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHLIX Ha IIOJTY4Y€HHE HOBBIX 3HAHHUU T10 XUMMHWH, HCO6XO}II/IMI)IX JUIA
00BsCHEHUS HAOJIIOIAEMBIX TTPOLIECCOB U SIBIICHUIT;

5) mo3HaBaTenbHOW, MH(GOPMAIMOHHONW M YHUTATENIbCKOW KYJIBTYPbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITENIbHOM
paboTel ¢ y4eOHBIMM TEKCTaMHU, CIPaBOYHOW JIMTEPATYpOH, JOCTYIHBIMH TEXHHUYECKUMH CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00y4EeHHIO M MO3HAHUIO, JIIOOO3HATENBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaM000pa30BaHHUIoO,
MPOSKTHOM U MCCIIERA0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M ypPOBHS OOy4eHHUS B
JanbHENIIeM;

®opMHupoBaHus KyJbTYPbI 310POBbSI

7) OCO3HaHUS IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3J0POBBIN
00pa3 >KU3HHU, OCO3HAHMS IIOCIEACTBUI U HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTpeOIEHHs alKOrois, HApKOTHKOB,
KypeHHs1), HeOOXOOUMOCTH COOMIONCHHS MpaBUI 0E30MaCHOCTH NPH OOpallleHHH ¢ XMMHYEeCKMMH BELIeCTBAaMU B
OBITY U peajibHOM JKU3HH;

Tpynosoro BocnuTaHus

8) mHTepeca K NIPAKTHYECKOMY H3YYEHUIO NpO(PeccHil M Tpyla pa3IW4HOrO poIa, YBAKEHHE K TPYyLy H
pe3ynbTataM TpPyHOBON JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE INPHUMEHEHUsS NPEAMETHBIX 3HAHUM 110 XHMHH,
OCO3HAHHOT'O BBIOOpa MHAMBUIYAIEHOH TPAEKTOPUH NPOIOIKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTElH; ycremHod mnpodeccroHaNbHON
JeATENFHOCTH ¥ Pa3BUTHS HEOOXOMMBIX YMEHHH; TOTOBHOCTD alaiTHPOBATHCS B IPO(PECCHOHATIBHOM Cpene;

IK0JIOTMYeCKOIr0 BOCTIUTAHUS

9) SKOIOTHYECKH IEeNecooOpa3HOro OTHOMICHUS K MPUPOAE KaK HCTOYHHKY JKM3HH Ha 3emiie, OCHOBE &
CYIIECTBOBAHUS, TIOHUMAHUs IIEHHOCTH 3/I0POBOTO M 0e30macHoro odpasa ’KM3HH, OTBETCTBEHHOI'O OTHOIIEHMS K
COOCTBEHHOMY (DPM3MUYECKOMY H IICHXUYECKOMY 3/I0pPOBBIO, OCO3HAHUS IIEHHOCTH COONIOAEHHMS IPaBmUil GE30MacHOro
TIOBE/IEHHS IIPH paboTe C BELIECTBAMH, A TAKXKE B CUTYalMsIX, YTPOXKAIOIINX 3A0POBBIO M KHU3HU JIIOAEH;

10) crmocoGHOCTH TMPUMEHSTh 3HAHHA, IMOJydaeMble MPHU M3YYCHWH XFMHH, JUIS PEIISHUs 3a1ad, CBSI3aHHBIX C
OKpY’Kalolled IMPHUPOJHON CpemoH, MOBBIIICHUS YPOBHS OJKOIOTMYECKON KYIBTYPHI, OCO3HAHHUS TII00ATBHOTO
XapakTepa 3KOJIOrMIEeCKUX MPoOJIeM U IMyTeH UX PEeIIeHHUs IIOCPEICTBOM METOA0B XUMHH;

11) 9KOIOTHYECKOT0 MEBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IIO3HABATENbHOW, KOMMYHHUKATHBHOH H
COLIMAJILHOM MPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmerampeIMETHBIX pPE3YAbTATOB BBIACHSAIOT 3HAUYMMbIC JUIA (OPMUPOBAHMS MHPOBO33PCHUS
oOmIeHay4qHbIe TOHATHSA (3aKOH, TEOPHsl, MPHHIUI, TUIOTe3a, (akT, CHCTeMa, MPOIECC, SKCIEPUMEHT U Ip.),
KOTOpBIE HCIIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEIMeTax W MO3BOJITIOT Ha OCHOBE 3HAHHWH W3 3THX
TpeaMEeToB (OPMHUPOBATH TPEICTABICHHE O IEIOCTHOW HAyYHOW KapTHHE MHpa, W yHHMBEpCAJIbHBIE ydeOHBIE
JedcTBusl  (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC, DErYJISTHBHBIE), KOTOpBIE 0OOecnednBaioT (HOPMHPOBAHHUE
TOTOBHOCTH K CAMOCTOSITETbHOMY IUTAHUPOBAHHIO M OCYIIECTBICHHUIO YIeOHOH e TeTbHOCTH.

MeranpeaMeTHble pe3ynbTaThl OCBOGHHS 00pa30BaTENbHONW NPOrpaMMbl 10 XUMHH OTPaKalOT OBIIA/ICHHE
YHUBEpPCAILHBIMH TIO3HABATELHBIMA ACHCTBUAMH, B TOM YHCIIE:

Ba3oBbIMH JIOrHYeCKMMH ACHCTBHAMH



1) yMeHHMeM HCMONIB30BAaTh NPHEMBI JIOTMYECKOTO MBIIUICHUS] TPH OCBOCHHM 3HAHWHA: PacKpbBIBATh CMBICI
XMMHUYECKHX MOHATHH (BBIAEISTH MX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aMMOCBSA3b C IPYTHMU ITOHATHAMHU),
WCIIONIb30BaTh MOHATHUS ISl OOBSICHEHUsI OTAENBHBIX (DaKTOB W SIBJICHHI; BHIOMPATh OCHOBAHWS W KPUTEPUH IS
Kiaccu(uKanyMyu XUMAYECKUX BEIIECTB M XMMHUYECKHUX PEaKIWi; YCTaHABIMBATH ITPUYNHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy OOBEKTaMH HM3Y4YEHHS; CTPOWUTH JIOTHYECKHE pacCyXAeHHs (MHIYKTUBHBIE, NETyKTHBHBIC, II0 aHAJIOTHN);
JIeTIaTh BBIBOBI 1 3aKIIIOYEHHS;

2) yMeHHEM IIPUMEHATh B IPOIECCE MMO3HAHMS MOHITHS (TIPEAMETHBIE W MeTalpeaMETHbIE), CHMBOIMYECKUE
(3HAaKOBBIE) MOJEJH, WCIIONB3YEMble B XHMUH, NPEeoOpa3OBHIBATH LIMPOKO MPUMEHSEMBIE B XHMHH MOJIEIIbHbIC
TIPE/ICTaBICHUS! — XMMHUYECKUH 3HaK (CHMBOJ DJIeMEHTa), XMMHUUecKas (opMmyla W ypaBHEHHE XHMHUYECKOH
peaKkuuy — MpH pelleHnH y4eOHO-TI03HaBaTEeNBHbIX 33/1a4; C YIETOM 3TUX MOAENBHBIX ITPEACTABICHUH BBISBIATH U
XapaKTepru30BaTh CYLIIECTBEHHBIE NPH3HAKA H3y4aeMbIX OOBEKTOB — XHMHYECKHX BEHIECTB M XHMHUYECKHX
peaKuuif; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHYMHHO-CIICICTBEHHBIE CBSI3M M TNPOTHBOPEYUS B HM3y4aeMbIX
mpoleccax W SBICHHSX; Npeaiaratb KPUTEPUH ISl BBIIBICHHS OTHUX 3aKOHOMEPHOCTEH M MPOTHBOPEYMIL;
CaMOCTOSITENILHO BBIOMPATh CIIOCOO pemeHus y4eOHO# 3aaadyu (CpaBHMBATh HECKOJNBKO BapUAaHTOB PELICHUS,
BBIOMpaTh HanOoJIee OAXOASAIINI C yIETOM CaMOCTOSTENILHO BBIACIEHHBIX KPUTEPHEB);

Ba3oBbIMH HcciIe10BaTeILCKUMH JIEHCTBUAMU

3) yMeHHMEM HCIIONb30BaTh MOCTABJICHHBIE BONPOCHI B KayeCTBE WHCTPYMEHTA TIO3HAHUS, a TaKKe B KayecTBe
OCHOBBI 7151 QOPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABWILHOCTH BBHICKa3bIBAEMBIX CY)KJICHUH;

4) mpuoOpeTeHue ombITa MO IIAHUPOBAHHIO, OpPraHW3alMM W IPOBEJCHUIO YUYEHHMYECKHMX OJKCIEPHUMEHTOB:
yMEHHE HaOIIoJaTh 3a XOJOM IIPOIlecca, CaMOCTOATENIBHO NPOTHO3HPOBATH €ro Pe3ynbTar, (HOpMYIHUpPOBAaTh
00001IeHUs] ¥ BBIBOJBI M0 PE3yJbTaTaM IMPOBEAEHHOIO OMbITA, UCCIEAOBAHMUS, COCTABIISATh OTYET O MPOJIEIAHHOM
pabore;

PaGoroii ¢ undopmanmeii

5) yMeHHeM BBHIOMpaTh, AHAJIM3UPOBATH W HWHTEPIPETUPOBATH WH(OPMALMIO DPa3IMYHBIX BUAOB U (QOpM
MpeacTaBJICHUA, NonIy4aeéMyr0 M3 pasHbIX HUCTOYHHUKOB (Hay‘{HO-HOHyHHpHaH Jurepatypa XHUMHUYECKOIo
COJIep)KaHMs, CHpaBOYHBIE IOCOOMs, pecypchl VIHTepHeTa); KPUTHYECKHM OIEHMBATh IPOTHBOPEYMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIINIO;

6) yMEHHEM NIPUMEHATh Pa3IMYHbIE METObI U 3aIIPOCH IIPU MOUCKE B 0TOOpE HH(POPMAIIMU U COOTBETCTBYIOIINX
JaHHBIX, HEOOXOJMMBIX IS BBITOJIHEHUS Y4eOHBIX M ITO3HABATEIbHBIX 337a4 OIPEACAEHHOrO TUIA; IPHOOpEeTCHUE
ombITa B O0JAaCTHM HCIONB30BAaHMSA HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYJIbTYpOil
aKTUBHOI'O HCIIOJB30BAHUA DPA3IMYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSTENBHO BBIOMPATh ONTHUMANbHYIO (GOpMYy
IpencTaBieHus MHGOPMAalMd M WUIIOCTPHPOBATH peIlaeMble 3aJadd HECIOXKHBIMH CXeMaMHM, IHarpaMMaMH,
apyrumu Gopmamu rpadUKi U X KOMOMHAIUSMI

7) yMEHUEM WHCIONb30BaTh M AHAJIM3HPOBATh B IMpoliecce Y4eOHOW M HCCIEeNOBAaTEIbCKOM JESITENBbHOCTH
UHGOPMALMIO O BIHMSHUU IPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTA Ha COCTOSHUE OKPY)KaIOIEeH
MIPUPOIHOM Cpeabl;

YHuBepcaTbHbIMA KOMMYHHKATHBHBIMH A CTBHSIMH

8) yMeHumeM 3amaBaTh BONPOCHI (B XOJ€ JaMAlora M/WIM JUCKYCCHH) 1O CYLIECTBY OOCYXIAEMOH TEMBI,
(OpMyYITUPOBATH CBOU MPEIOKEHHS OTHOCUTENILHO BBIIIOJIHEHHS IPEATIOKSHHOM 3a1a4H;

9) npuoOpeTeHre OmbITa MPE3EHTAINH PE3YIHTATOB BBIMOJHEHHS XUMHUYECKOr0 3KCIepuMeHTa (J1abopaTopHOTo
OIIBITA, Ta00PaTOPHOH PabOTHI IO UCCIIEIOBAHHIO CBOMCTB BEILECTB, y1€OHOTrO MPOEKTa);

10) 3auHTEpECOBaHHOCTh B COBMECTHON CO CBEPCTHHKAMU II03HABATEIILHON U MCCIIE0BATENBCKOM ESTEIbHOCTH
MIPH PEUICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE Y4€Ta OOIINX WHTEPECOB M COTIIACOBAHMS MO3HIII (00CyXKIEeHUS,
O0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIMHALMS COBMECTHBIX ACHCTBHUI, ONpeNeNieHne KPUTEPHEB IO
OIIEHKE Ka4eCTBa BBHITOTHEHHOU PaOOTHI U 1Ip.);

YHuBepcaTbHBIMHU PeryJIsITHBHBIMH J1eHCTBUAMHU

11) ymeHHEM CaMOCTOSITENBHO ONPEAENIATh LETH ACITEIbHOCTH, INIAHNPOBATh, OCYIIECTBIISATh, KOHTPOINPOBATH
U TP HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO [ESATEIHHOCTH, BBIOMpaTh Hambonee >((GeKTHBHBIE CHOCOOBI
peneHusl y9eOHbIX U MO3HABATEIbHBIX 331ad, CAMOCTOSITEIBHO COCTAaBIIATh MM KOPPEKTUPOBATH IMPEATI0KEHHBIN
ANTOPUTM AEHCTBUN TPW BBHIIOJHEHUN 3aJaHUAN C YIETOM MONYYEHHUS HOBBIX 3HAHHUN 00 M3y4aeMbIX O0BEKTaX —
BEIIIECTBAX M PEAKIMSIX; OIIEHUBATh COOTBETCTBUE MOTYIEHHOIO Pe3yIbTaTa 3asBICHHON 1IENN;

12) yMeHMEM HCTIOIH30BaTh U aHAIM3UPOBATH KOHTEKCTHI, TIPEIaraeMble B YCIIOBUH 3aJaHUI.

HPEJIMETHBIE PE3YJIBTATDBI

B coctaBe mpenMETHBIX PE3YNBTATOB 1O OCBOCHUIO O00S3aTENBHOTO COJCP)KAHHSA, YCTAaHOBJIEHHOTO IaHHOM
TIPUMEPHOH pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHBIE OOYUYaIOIIMMHUCS HaydHbIE 3HAHUS, YMEHHS W CIIOCOOBI
JEeHCTBHH, cnernududIeckue il MpeaIMeTHOH obmacTh «XUMHS», BHABI JEATEIHHOCTH IO MOJYYEHHIO HOBOTO
3HAHWSA, €r0 HHTEPIIPETANH, NPEeoOPa30BaHMIO U MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX M HOBBIX CUTYaIIUsX.

[IpeaMeTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD Y O0YJAIOIIMXCS CIEAYIOIINX YMECHUH:

8 KJIACC



1) packpwisamb cmbici OCHOBHBIX XUMHYECKUX IIOHSATHI: aTOM, MOJEKYJa, XUMHYECKHH DIEMEHT, MpPOCTOe
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCHTENIbHAsT aTOMHAs U
MOJIEKYJISIpHasl Macca, KOIMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBasi JOJIsI XUMHYECKOTO BJIEMEHTa B
COEIMHEHUH, MOJISIPHBIH 00bEM, OKCHI, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATENILHOCTD, CTETIEHb OKHCIICHUS,
XMMHUYECKas peaknusl, KIacCHpUKAIUs pEeaKIui: peakuuH COCOMHEHMS, pPEaKIMH pa3JIoKEeHUs, peaKunuu
3aMeIeHus], peaki OOMEHa, 3K30- M JHAOTEPMHYECKHE pEaKIWH; TeIyIoBOH 3((EeKT peakiuu; sIpo aToma,
QJIEKTPOHHBIA CJIOH aToMa, aTOMHasi OpOWTaNb, paaiyc aroMa, XUMHYEcKas CBs3b, NOJSIPHAs W HEMOJsApHas
KOBaJICHTHasl CBsI3b, HMOHHAs CBs3b, HMOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (TPOLEHTHAas
KOHIICHTpAIUS) B PaCTBOPE;

2) uanocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) ¥ MPUMEHATH 3TH MOHSATHS MPH
OITMCAaHUH BEIECTB M UX IPEBPAILCHNUII;

3) ucnonvzosamp XUMUYECKYI0 CHMBOIHMKY JUI COCTaBICHHsI (OPMYJ BEHISCTB W YpPaBHEHHH XHMHYECKHX
peakuuit;

4) onpedensimop BaJCHTHOCTh ATOMOB DJIEMEHTOB B OHMHAPHBIX COCAMHEHMSX; CTENCHb OKHCICHHS 3JIEMCHTOB B
OVWHApHBIX COEAMHEHUSX; NMPHHAIICKHOCTh BEIIECTB K ONpeAeEHHOMY KJIAcCy COeIMHEHWH 1o Qopmynam; BHI
XMMHUYECKOH CBSI3U (KOBAJCHTHAS! M MOHHAsSI) B HEOPraHMYECKUX COETUHEHHSIX;

5) packpwvisamev  cmwicn llepuomuueckoro 3akona JI. WM. MenaeneeBa: JIeMOHCTPUPOBAThH [MOHUMAaHHE
TIEpHOINIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX ToNokeHus B llepuoguyeckoil cucreme;
3aKOHOB COXPaHEHHsI MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4eHHs, 3aKOHa ABOrajipo;
OITUCHIBATh M XapaKTepH30BaTh TaOmuuHyto (hopmy [leproandeckoil cHCTEMbl XUMUYECKUX JJIEMEHTOB: pa3indaTh
HOHSTHUS «TJIaBHAsl moArpymmna (A-rpymmna)» u «nodounas moarpynmna (b-rpymnma)», Maisie U OoJbIIMe MEPUOABL;
COOTHOCHTH 0003Ha4YeHHs, KOTOpble UMeroTcsl B Tabnuie «[lepuoguyeckas cucrema Xxumudeckux saemenrtos Jl. U.
MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij spa,
o0l1ee YHCII0 AIEKTPOHOB U PaCIIPEICICHUE UX T10 IIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposams XUMHIECKAE DIICMEHThI, HEOPTAHUUECKUE BEIIECTBA; XUMHICCKHAE pPeakinnu (10 YHCIy |
COCTaBY Y4acTBYIOUIMX B PEAKIMU BELIECTB, MO TEINIOBOMY 3B (EKTyY);

7) xapaxmepusosams (onucvieams) oOIMEe XUMHUUSCKHE CBOWCTBA BEIIECTB PA3THUHBIX KJIACCOB, MOATBEPIKIAs
OIMCaHUe NIPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOINMX XUMUIECKUX PeaKInii;

8) npoenosuposams CBOCTBAa BEIIECTB B 3aBHCHMOCTH OT HX KaueCTBEHHOTO COCTaBa; BO3MOXKHOCTH
MIPOTEKaHUs] XUMUYECKUX IPEBPALLCHUN B PA3IMIHBIX YCIOBUSIX;

9) ebiuuCsIMb OTHOCUTENBHYIO MOJCKY/ISIPHYIO M MOJSPHYIO MacChl BEIIECTB; MAcCOBYIO JOTI0 XMMHYECKOTO
3JIeMeHTa 1o (opMylie COSANHEHHMS; MaCCOBYIO JOJIO BEIIECTBA B PACTBOpPE; MPOBOIUTH PAcUETHI IO ypaBHEHHIO
XUMUYECKON peaKLuu;

10) npumensimo OCHOBHBIC OINEpALMK MBICIUTEIBHON JEATENBHOCTH — QHAIN3 W CHHTE3, CpaBHCHHE,
00o01eHne, cUCTeMaTH3alHMIo0, KIacCH(UKAIMIO, BBIABICHHE NMPUYUHHO-CIEACTBEHHBIX CBS3€H — AJS M3Y4EeHHS
CBOMCTB BELIECTB M XMMHUYECKHX PEAKLUH; eCTECTBEHHO-HAy4HbIE METOBI T03HAHUA — HAOII0JeHNe, H3MEPeHHE,
MOJIETTMPOBaHUE, SKCIIEPUMEHT (PEaNbHbIN U MBICICHHBIH);

11) cnedosams nipaBWIaM TOIB30BAHUS XUMHYECKON MOCYIOH M JIaGOpPaTOPHBIM OOOPYIOBAHHEM, a TaKKe
IpaBWiIaM OOpAIleHUs C BELIECTBAMH B COOTBETCTBHM C HMHCTPYKUUSAMH II0 BBINOJIHEHHIO J1a0OpaTOPHBIX
XMMHYECKHX OIBITOB IO IIOTYYCHHWIO W COOMpaHHMIO Tra3000pa3HBIX BeIIeCTB (BOZOpOJa M KHCIOpOAa),
MIPUTOTOBJIEHUIO PAcTBOPOB C ONpPEAENEHHOW MAaccoBOM JOJeld pacTBOPEHHOIO BEIIECTBA; IUIAHMPOBATH U
MIPOBOAUTh XHMUYECKHE OSKCIEPUMEHTHl IO pPACHO3HABAaHUIO pACTBOPOB IIElOYell M KHCIOT C IOMOUIBIO
WHIIUKATOPOB (JlakMyc, (peHondranerH, MeTHIOPaHX U Jp.).

9 KJIACC

1) packpwisames cmbici OCHOBHBIX XMMHUYECKUX TIOHATHIA: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
AHHOH, IPOCTOE BEIIECTBO, CIOXXHOE BEMIECTBO, BAJIEHTHOCTH, SJIEKTPOOTPHUIATENHFHOCTD, CTENEHb OKHCIICHIS,
XUMHYeCcKas peaklnus, XUMHYecKas CBsA3b, TEIUIOBOW dS(PQEeKT peakmuw, MOib, MOJSIPHBIH  00BEM,
PACTBOD;3JIEKTPONUTHL,  HEIJEKTPOIUTHI, JIIEKTPOIUTHYECKAasl AWUCCOIMANNSA, pEeaKIuhd HMOHHOro oOMeHa,
KaTajam3aTop, XUMHYECKOe paBHOBECHE, 0OpaTHMbIE 1 HEOOpaTUMBIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
PEaKIyy, OKUCIUTENb, BOCCTAHOBUTEh, OKUCICHIE U BOCCTAHOBJICHHUE, aJUIOTPONHA, aM(OTEPHOCTh, XUMHUIECKAS
CBsI3b (KOBAJICHTHAS, MOHHASI, METAIIIIYECKAs), KPHCTAIUTIYeCcKas pemeTKa, KOPPO3Hs METAIJIOB, CIUIABEL, CKOPOCTh
XUMHYECKOH peakiuu, npenenbHo qomyctumast korarnentpanus (I11K) semectsa;

2) uamocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) ¥ PUMEHSATH 3TH MOHSTHS TIPH
OIMCaHWH BEIIECTB M UX MIPEBPAILCHHN;

3) ucnonv3oeams XAMAUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (OPMYJ BEHIECTB W YPABHEHWH XHMHUYECKHX
peakuuit;

4) onpedensmo BaJEHTHOCT M CTENEHb OKWCICHHS XUMHUYECKHAX DIIEMEHTOB B COCIAMHEHHAX PasIHIHOTO
cOCTaBa; MPHUHAJISKHOCTh BEIIECTB K ONMPEACIEHHOMY KIaccy COSAMHEHHH 10 (hopMyIaM; BUI XUMUUECKON CBS3H
(xoBaneHTHasI, MOHHAS, METAJUTUYECKAs) B HEOPTAHUUECKUX COCTMHEHUAX; 3apsA]] HOHA 110 XUMUIeCKon (opmyre;
XapaxkTep Cpelibl B BOAHBIX pACTBOPaX HEOPraHUUECKUX COCTUHEHHM, TUIl KPUCTAIIMUECKON PEILETKY KOHKPETHOT O
BEIIECTBA;



5) packpwisame cmoicn Tlepuonndeckoro 3akona J[. WM. MeHzeneeBa U J€MOHCTPUPOBATh €ro MOHUMAaHUE:
OIKCBHIBATh M XapaKTepH30BaTh TAOMMUYHYI hopMy [lepuoanueckoi CHCTEMBbl XUMHUUYECKUX JIECMEHTOB: Pa3linyaTh
MOHATHS «TNIaBHas noarpymna (A-rpymmna)» u «nobounas nmoarpymmna (B-rpymma)», manbie U GONbIINe NEPUOBL;
COOTHOCUTh O0O3HAYCHHs, KOTOPbIE HMEIOTCS B TMEPHOTUYECKOW TaONIUIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHS AaTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTAB | 3apsi sapa, O0IIee YHCIIO IISKTPOHOB M PACTIPEICIICHUE UX T10
SNIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB SJIEMEHTOB M MX COCIMHCHUH B
npeneax MajbIX EPHOIOB U TIIABHBIX MOATPYII ¢ YIETOM CTPOCHHS X aTOMOB;

6) rknaccuguyuposams XUMHIECKUAE DIIEMEHTHI; HEOPTAHUUECKUE BEUIECTBA; XUMHYCSCKHE PEAKIUH (IO YHCITY H
COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(GQEKTy, M0 HM3MEHEHHIO CTeleHell OKUCICHHS
XUMHYECKHX DIIEMEHTOB);

7) xapaxmepuzosamp (OMKCHIBATH) OOIIME U CICHU(PUISCKHE XUMHYECKHE CBOWCTBA MPOCTBIX M CIIOXKHBIX
BEIIECTB, MOATBEP)K/Jas OMHUCAHHE MPUMEPAMH MOICKYISPHBIX W HMOHHBIX YpPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIid;

8) cocmaensame ypaBHEHHS DICKTPOIUTUYECKOH UCCONMAIMM KUCIOT, MIENoYeil H conei; TOJHble |
COKpAIEHHbIC YpaBHEHHUsI PEakliii MOHHOTO OOMEHa; YpaBHEHHS PEakKiHi, MOATBEP)KIAOIINX CYIIECTBOBAHHE
TEHETHYECKOH CBSI3M MEX/Ty BEIIECTBAMH Pa3IUYHBIX KIIACCOB;

9) packpvisamv  cywHOCMb OKHCIUTEILHO-BOCCTAHOBUTENBHBIX — PEAaKIMd  MOCPEJACTBOM  COCTAaBIICHHSI
AJIEKTPOHHOTO OajlaHca 3THX PEeaKIii;

10) npoenosuposams CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT KX CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHHUS
XUMHYECKHUX MPEBPAIICHU I B PA3INYHBIX YCIOBHSIX;

11) evbiuucnsims OTHOCHTENBHYIO MOJIEKYISAPHYIO U MOJSIPHYIO MAacChl BEIIECTB; MACCOBYIO MO0 XHUMHYECKOTO
aJIeMeHTa 1o (GopMyJie COSMHEHHS; MacCOBYIO JIONIO BEIIECTBA B PAacTBOpE; MPOBOJHUTH PACUETHI 1O YPABHEHHIO
XUMHUUYECKON pEeaKlny;

12) cnedosams nipaBuiIaM TOMB30BAHUS XUMHYECKON MOCYIOH U J1aOOpaTOpHBIM ODOPYIOBaHHEM, a TaKKe
IpaBujiaM O6paLHCHI/Iﬂ C BEHICCTBAMU B COOTBETCTBHUU C HWHCTPYKUUSAMHU 110 BBIINOJHEHUIO na6opaToprlx
XMUMHYECKHX OIBITOB MO ITOJYYEHHUIO U COOMpaHMIO Ta3000pa3HbIX BEHIECTB (AMMHUAKa U YIIIEKHUCIOro rasa);

13) nposooums peakuuu, MOATBEPKIAIONINEG KAYECTBEHHBIH COCTAB pa3MMYHBIX BEIIECTB: PACIO3HABAThH
OIIBITHBIM ITyTEM XJIOPH[-, OPOMUII-, HOAW/-, KApOOHAT-, (ocdar-, CUITUKAT-, CYNIb(AT-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHMS U MOHBI H3Y4EHHBIX METaJLIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

14) npumersAams OCHOBHBIC OIll€pallln MBICIIUTEILHON JESATEIbHOCTM — aHaldu3 | CUHTE3, CpaBHCHHC,
O606H.leHI/Ie, CUCTEMATU3AUIO, BBISIBJICHUE NPUYUHHO-CII€ACTBEHHBIX cBsI3el — I H3Yy4YCHHUA CBOICTB BEIIECTB U
XUMHUYCCKUX peaKHHﬁ; €CTCCTBCHHO-HAaYYHBIC METOJbI IMO3HAHUSA — Ha6J’IIOI[eHI/Ie, HU3MEPEHUE, MOACINPOBAHUE,

SKCHEPUMEHT (peabHBIN U MBICTICHHBIN).
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