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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMUU K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
porpaMmMbl OCHOBHOTO 0011ero o0OpasoBanus, npeactaBieHHbIXx B @I'OC 00O, a
TakkK€ Ha OCHOBe (elepanbHO pabouelt mporpaMmbl BOCIHUTAHHS M C Y4YETOM
KOHLICTIIUYA TIpernojaBaHus ydeOHOro mnpenMera «XuMHUs» B 00pa30BaTeNIbHbBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o XMMHHM [Oa€T MPEACTaBICHUE O LEIAX, OOWEH CcTpareruu
oOyueHusl, BOCIIMTAHUS U Pa3BUTHUS OOYUAIOIINXCS CPEACTBAMHU YyU€OHOTO MPEIMETA,
yCTaHaBIMBAET  00s3aTEIbHOE MPEIMETHOE  COJEpkKAHUE, MPEeTyCMaTPUBAECT
pacopesesieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHME MO pa3fenaM H TeMaMm
nporpaMMbl 10  XHMHH, OINpEAC/sieT KOJMYECTBEHHbIE M  KAYECTBEHHBIC
XapaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IIOCIE€I0BATENbHOCTh H3YyUYECHHUS
XUMHUHU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU Y4EOHOTO
npolecca, BO3PAaCTHBIX OCOOCHHOCTEH OOydaroluXcs, ONpENeisieT BO3MOXKHOCTU
npeaMeTa IS pealu3aluu  TpeOOBaHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs, a TaKkKe
TpeOOBaHM K pe3ysibTaTaM 00y4YeHUsI XMMHUHU Ha YPOBHE IIeJIeH U3yUueHUs MpeaMeTa U
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBHOM JESITENBHOCTH O0O0ydYaromerocs 1o
OCBOEHUIO yYEOHOI'O COJIEPIKaHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOM [JIi (pOpMHUPOBAHUS MHUPOBO33PEHUS
0oOy4aronierocs, ero NpeacTaBlIeHud 0 MaTEPUAIBHOM €IMHCTBE MUPA, BaKHYIO POJIb
urparoT GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX YHEPTUH U
00 DBBOJIOMHU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOJIeM
YCTOMYMBOTIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, DHEPreTHYECKOM, IMHILEBOU M
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHECHMUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peasin3allii BO3MOKHOCTEHN JIsi caMOpa3BUTUS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00111el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4YaromMXcs, HaBBIKOB HMX  CaMOCTOSITEIbHOW  y4eOHOW  JeSTEIBHOCTH,
OKCIIEPUMEHTAJLHBIX W  HUCCJIENOBATEILCKUX yMEHUH, HEOOXOIUMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsJ]a HA €IUHCTBO MPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCS;

CIIOCOOCTBYET (hopMUpOBaHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTEeCTBEHHO-HAYUYHbIM 3HAHUSM, K TMPUPOJAE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B
HKOJIOTHYECKOE 00pa3oBaHuEe 00yHarOIUXCsl.

JlanHble HampaBieHHS B OOyYEHUM XHUMHUHM OOECIEYMBAIOTCS CHEIU(DUKOM
colepKaHusi ~ yuyeOHOTO  TpeaMeTra,  KOTOPbIA  SIBISETCA  IMEJarorHYecKd



aIalITHPOBAHHBIM OTpa)KeHHUEM 0a30BOMl HAyKW XMMHH Ha OINpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI IEPBOHAYAIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHWYECKON XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHITUI OPraHUYECKOU
XUMUH.

CrpykTypa cojaepaHMs MPOTrpaMMbl MO XMMHHM c(OpMHpOBaHa Ha OCHOBE
CUCTEMHOro mnojxojga K e€ m3yuyeHuro. CoJepikaHHe CKIAIbIBAETCA W3 CHCTEMBI
MOHATHW O XMMHUYECKOM JJIEMEHTE W BEIIECTBE M CUCTEMBI IOHATHN O XMMUYECKOU
peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHLUILY
IIOCJIEAOBATEIBHOTO PAa3BUTHS 3HAHWKM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HUs KAK OCHOBBI BCET'O €CTECTBO3HAHU,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABICHUHN 00 3JEKTPOIUTHUECKOMN TUCCOIMAIMM BEILIECTB B pACTBOPAX.

TeopeTndueckne 3HaHWA  PACCMATPHUBAIOTCS HA  OCHOBE  SMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JIPYrOMY, BBINOJHAS (YHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS U BO3MOKHOCTEM MPAKTUYECKOIO NMPUMEHEHHSI M INOJYYEHHUS N3Y4aeMBbIX
BEILIECTB.

OcBoeHue NporpamMmbl 0 XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
O XMMHYECKOW COCTABJISIOLIENM HAYYHOW KAPTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
IIPUPOJIBI, LIEHHOCTHOIO OTHOILIEHUS K HAay4YHOMY 3HAHUIO U METOJaM IIO3HAHUA B
Hayke. M3ydyeHne XuMHUM ITPOUCXOIUT C IPUBJICUCHUEM 3HAHUW U3 paHEe U3YUYEHHBIX
y4eOHbIX TipenMeToB: «Okpyxkaromuii Mupy, «buomnorus. 5—7 knacce» u «dusuka. 7
KJIAcC».

[Ipn u3yyeHnrn XUMHH MIPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON
HAayKW KakK OOJACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOW NEATEIbHOCTH
YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpbl. 3agadya y4eOHOro
IpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XMMHUUYECKUX 3HAHUA — BAKHEUILINX
(akTOB, MOHATUMN, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHUH, TOCTYMHBIX 00OOIIEHMIt
MHUPOBO33PEHYECKOTO XapaKTepa, sS3bIka HayKH, B MPUOOIIEHNN K HaAyYHBIM METO/1aM
MO3HAHUS TPU W3YYEHHM BEIECTB M XUMHUECKHUX pEaKIHil, B (OPMUPOBAHUU U
pa3BUTUHU TO3HABATENbHBIX YMEHUNA U WX MPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON U
yu4eOHO-UCCIIEeIOBATENICKON  JESITeIbHOCTH, OCBOCHMHM TMpaBuil  0€30MacHOro
oOpallleHus C BeIleCTBaMHU B IOBCEIHEBHOM JKU3HU.

[Ipu W3ydeHMM XUMHHM Ha yYpOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHHs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (opMHUpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIbHOMY TMPUHATHIO PEIICHUH,



CIIOCOOHOW aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

— HaIpaBJICHHOCTh OOYUEHHUs Ha CUCTEMATUYECKOE MPUOOILEHNE 00yIarOIIUXCs
K CaMOCTOSITEJIbHOW TMO3HABATENIbHON AESITENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
bopMHpYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieueHne YCIOBHUH, CIMOCOOCTBYIONMIUX MPHOOPETCHUIO OO0YYAIOIIUMUCS
OMbITa Pa3HOOOpPA3HON MAEATETBLHOCTH, IO3HAHUS M CAaMOIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIIETCHITMI), WMEIONUX YHHBEPCAIBHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB ICITCIBHOCTH;

— ¢opmupoBaHue 00mIeH (QYHKIUMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSCHATH U OLEHUBATDH SIBJICHUS OKPYKAIOILIErO
MUpa, UCIOJIb3YS 3HAHUS U OMbIT, MOJYYSHHbIC MPU U3yUYCHUU XUMUU, IPUMEHSATh UX
IIPU pelIeHUH POoOJIeM B MOBCEHEBHOM KU3HU U TPYIOBOM JCSITEIBHOCTH;

— (opMupoBaHHE y 00yUYaAIOMUXCS TYMAHUCTHYECCKUX OTHOIICHHUH, TTIOHUMAHUS
IEHHOCTH XWMHMUYECKUX 3HAHUN JJIsI BBIPAOOTKH DKOJIOTHYECKH II€JeCO00pa3HOro
MOBEICHUS B OBITY M TPYIOBOM JIEATEIILHOCTH B IIEIISAX COXPAHECHHSI CBOETO 3/I0POBBS U
OKPYKaroUIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEHl K CAaMOKOHTPOJIIO H
CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHUS OOLIECYEIIOBEYECKHX IEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MpOGUIIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OO61ee 9uCiIo 4acoB, OTBEAEHHBIX ISl U3YYEHUS XMMUU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, coctaBiseT 136 vacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).

COAEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Ponb XUMUK B KW3HU Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena
1 BemecTBa. DU3MYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[TorsTie o Merojax Mmo3HaHUSA B XUMHUU. Uuctele BemecTBa W cMmecH. CrocoObl
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE dIEeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas hopmyia. BameHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNnbHas aToMHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Monb. MonsipHas macca. B3anMoOCBsI3b KOJIMYECTBA,
MaccChl M YUCJIa CTPYKTYPHBIX €MHUIL BellecTBa. Pacu€Thl mo popmysnaM XUMHUUECKUX
COEJIMHEHUH.



du3znyecKkue U XUMUYECKHE SBJICHUSA. XUMHUUECKas peakiuus U €€ MPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BEHIECTB. XUMHUYecKHe ypaBHeHud. Kiaccudukanms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYyIOH, NpaBuwiIaMH pabOThl B JaOOpaTOpuUu U
npuémMamMu oOpallieHus ¢ J1JabOpaTOPHBIM O00OPYIOBAHHEM, M3YUYEHHE M OINKCAHHE
bu3MYecKuX CBOMCTB 00pa3iloB HEOPraHMUECKUX BEIIECTB, HAOMI0IeHHE (PU3UUECKHUX
(maBlieHWE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B CTYIKE, KUIECHHE U
KOHJICHCAIlUsl BOJIbI) M XHUMHUYECKUX (TOpEHHME CBEUH, MPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICUCTBUE Mea C KUCIOTOMN) SBJICHUN, HAOIIOJACHUE U OIMCAHKE
IIPU3HAKOB MPOTEKAHUS XUMUUYECKHX PEaKIni (pa3ioKeHHue caxapa, B3auMOIECICTBUE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapwsi, pasznoxkeHue ruapokcuma meau (1) mpum
HarpeBaHWM, B3aUMOJICUCTBUE keie3a ¢ pacTBopoMm coiau meau (II), uzydenue
CIIOCOOOB pa3/iesieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BHIMIAPUBAHUE,
JTUCTUIIIALINS, XpoMaTorpadusi, TPOBEICHUE OUUCTKH MMOBAPEHHOM COJIH, HAOIIOACHUE
Y OIMCAHUE PE3YJIBTATOB MPOBEACHUS OIbITA, ULUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUS
MAacchl, CO3/IaHHE MOJIEEeN MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmecek razos. CocraB Bo3ayxa. Kuciaopom — 3imeMeHT W mpocToe
BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, puandeckue u XMMUYECKUe CBOMCTBRA
(peakuuu rtopenus). Oxcuabl. I[lpumenenune kucnopoaa. CnocoObl MOTyYECHHS
KHCJIOpOJa B JIA0OPATOPUM U MPOMBILIIEHHOCTH. KpyroBopoT KHCIIOpoJa B IPUPOJE.
O30H — a;IoTponHas MoAU(pUKALUS KHUCIOPOA.

TennoBoi 3pHEeKT XUMUYECKON peaklini, TEPMOXUMUYECKUE YPABHEHHUS, IK30- U
DHAOTEPMHUYECKHE DPEAKIMU. TOIUIMBO: Yroidb M METaH. 3arpsA3HEHHE BO3/yXa,
YCWJIEHHE MAPHUKOBOI0 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopoxn — aneMeHT U mpoctoe BemecTtso. Haxoxaenue Bogopoaa B NpUpoJe,
bu3nUecKrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monyyeHus. Kucmors! u
COJIH.

MonspHbIii 00bEM ra3oB. Pacy€Tsl Mo XUMHUECKUM YPaBHCHHSIM.

dusnyeckue cBOMCTBa BOJbL. Bona kak pacrBopurens. PactBopsl. Hackienubie
Y HEHACBHILIEHHBIE PAacTBOpbl. PacTBOpMMOCTH BemIECTB B Bojae. MaccoBas I10is
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHud. Posib pacTBOpoB B
OpUpoAe U B JKU3HU uyenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHHE
NpUPOIHBIX BOA. OXpaHa M OUMCTKA TPUPOIHBIX BOJI.

Knaccuduxanuss Heopranmyeckux coeauHenuit. Oxcunbl. Knaccudukarus
OKCUJIOB:  coJjieoOpasyromue  (OCHOBHBbIE,  KUCJIOTHblE, amM(pOTepHblE) U
HecosieoOpasyromue. Homenkinarypa okcuaoB. @uznueckre 1 XUMUYECKHE CBOMCTBA
okcu1oB. [lomydeHne okcuaoB.

OcunoBanus. Knaccudukanus ocHoBaHWN: MENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknatrypa ocHoBanui. @Dusznueckue M XMMHUYECKHE CBOMCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.



Kucnoter. Kimaccudukanus xucnor. Homenknatypa kucior. dusnmyeckue u
XUMHUYECKHE cBoucTBa KucinoT. Psan aktuBHoctn MerawuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiarypa coiieil. PU3MYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnyecKkas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KA4YECTBEHHOE OIIPEICIICHUE COACP/KAHUA KHUCIOpOAAa B BO3AYyXE, IOJYYEHHE,
coOupaHue, pacrno3HaBaHME M H3YyYEHUE CBOMCTB KHUCIOpOJa, HAOII0JEHUE
B3aUMOJICUCTBUSA BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHHUS U MPEKPAIICHUS
ropeHus (moxapa), 03HaKOMJICHHE C oOpasllaMyd OKCHJIOB U OINHCAHHE MX CBOWCTB,
NOJIyYeHHE, COOMpaHHEe, PAaClIO3HABAHUE W M3YYEHHUE CBOMCTB BOAOpOJa (TOpPEHHE),
B3auMoOJielicTBE Bojopoja ¢ okcuaoM wmeau (II) (BO3MOXHO HCHOJIB30BaHHE
BUJICOMATEPUATIOB), HaOII0IeHHEe O0O0pa3IloOB BEIIECTB KOJUYECTBOM 1| MOJb,
UCCIIEJOBaHHE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IIMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JI0JIEd PacTBOPEHHOTO
BEII[ECTBA, B3aUMOJICHCTBHUE BOJBI C METAUIaMU (HAaTpUEM U KaybleM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHWE O0Opa3loB HEOPraHMYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOMIOACHUE W3MEHEHUSI OKPACKM WHIUKATOPOB B
pacTBOpax KHCIOT M Ieloued, u3ydeHue B3zaumojeinctBus okcunma meau (I1) c
pPacTBOPOM CEPHOM KHCIIOTBHI, KHCJIOT C METAUIAaMH, PEAKUUM HEWTpaJIN3alnH,
IIOJIyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METaula APYTUM W3
pacTBOpa COJIM, PEUIEHUE DKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxHenme Kiaccsl
HEOPTaHUYECKUX COEAUHEHUN.

IHepuoanyeckuii 3axoH u Ilepuoanyeckasi cucreMa XMMUYECKHX 3JI€MEHTOB
. . MenaeJieeBa. Crtpoenue aTOMOB. Xumnueckas CBA3b.
OxuCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[TepBbIe MOMBITKU KJIacCU(PUKAIITNT XUMUYECKHUX 3JIEMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIECTOYHO3EMENIbHbBIE METaUIbl, TaJIOrEHBI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOpbIE O0O0pa3yloT aMQpOTEepHbIE OKCUIBI H
TUIPOKCHUBL.

[Teprnonnueckunt 3akoH. Ilepuoanueckas cucrema XxumMu4yeckux sneMeHToB [l. 1.
MenneneeBa. Kopotkonepuonnas u mmHHONEpuonHas (opmel I[leproamdeckoit
cucreMbl xumudeckux odieMeHToB JI. M. Menneneesa. Ilepuoasl W rpynisl.
@uU3NYECKUN CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3orombl. Dnektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB TEepBbIX 20 XUMHUECKUX A1eMeHTOB [leproanueckoit
cucreMbl [[. 1. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO DJIEMEHTA II0 €ro
noJjiokeHuto B Ilepunonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHMS pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNHIIaM U NEPUOLAM.

3nauenue llepuonnueckoro 3akona u Ileproauyeckoil CUCTEMbl XUMHUYECKHUX



DJIEMEHTOB JUId pa3BUTHS Hayku W npaxktuku. JI. 1. MenneneeB — yd€HBIM U
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsipHass MW HEMOJSpHas)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponeccsl
OKHUCIICHUS U BOCCTAHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJECHCTBUE
TUAPOKCUJA IMHKA C pPAcTBOpPaMM KHCIOT W IIEJIOYEH, IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIUi (TOpEHHE,
pEeaKIuu pa3ioKeHUs,, COSTUHEHHUS).

Mestcnpeomemmnuie ceasu

Peanmnszanuss MEXNpEIMETHBIX CBS3EH INPH M3YYEHHH XUMUHA B &8 Kjacce
OCYILIECTBIISIETCS Y€pPE3 UCIOJIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHITHMH,
TaK W [IOHATHH, SBIAIOIIMXCS CUCTEMHBIMM JUIA  OTACJIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHATHS: HayudHbI (pakT, rumoresa, TEOpus,
3aKOH, aHaJIN3, CUHTE3, KJlacCU(UKalLMsl, IEPUOIUYHOCTD, HAOIOIEHNE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIU, U30TOIIbI,
PaJMOAaKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKU 3apsj, BELIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, EAUHUIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIC MOPOJbI, MOJE3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKasi peakuus

[Tepunonnueckuii 3akoH. [lepruoanyeckas cucrema XuMu4eckux 3aemenToB /[, H.
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX
AJIEMEHTOB IIEPBBIX TPEX IEPUOIOB, KaIKs, KaJIbLN U UX COEJUHEHUN B COOTBETCTBUHU
C TIOJIOXKEHHUEM 3JIEMEHTOB B [leproauyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOM CBSA3M. THIIBI KpUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKOM PEIIETKU U BUAA
XAMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSALIMXCS K PAa3JIMYHBIM KJIAaCCAM HEOPTraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanusa XuMrU4ecKuX peakuuii Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY U
COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIIOBOMY 3P (DEKTY, IO U3MEHEHUIO
CTETICHEeH OKUCICHHUS] XMMHYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
Karanu3aTropa). DK30- U S3HIOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHMUS.



[lonsitue o ckopoctn xumuueckond peakiuu. [loHsitTue 06 oOpaTUMBIX U
HEOOpaTUMBIX XHMMHUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX U TeTEPOTrEeHHBIX
peakumsx. llonstue o karammse. IloHsATHE O XMMHUYECKOM paBHOBecHH. PaKTOPBHI,
BIMAIOIIAE HAa CKOPOCTh XWMHYECKOHM PpEAKUUU U IOJIO)KEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKHCINTETEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON pEaKInH. CocraBnenue yYpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMl €  HWCIOJBb30BAaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUUECKON THUCCOUMALMU. DIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Karnonpl, aHuOHbl. MeXaHW3M [HCCOLUMALMK BEIIECTB C PAa3jIM4YHBIMUA BHJIAMHU
XUMUYECKOH CBs3U. CTeneHp Auccounanuy. CHIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuun moHHOrO OOMeEHa. YCIIOBUSI MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILEHHBIC HOHHBIEC YpaBHEHUS peakunii. CBOMCTBA KUCIIOT, OCHOBAaHUM
U cojell B CBeTe€ NPEJICTaBICHUA 00 3JIEKTPOJIUTHYECKON JHCCOIMALNH.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJECISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BELIECTB — METAJUIOB M HEMETAJIOB (Ipadurta 1 ammasa), CJI0KHBIX BEIIECTB (XJI0pHuaa
HATpusA), UCCIECJOBAHME 3aBUCUMOCTH CKOPOCTM XHMHUYECKOM peakuuu OT
BO3JICUCTBHS PAa3IMYHBIX (DAKTOPOB, UCCIEAOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB
BEILECTB, MpOLEcca JUCCOUMALMU KHUCJIOT, MIeJouyed M cosned  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEO MATEpPUAJIOB), MPOBEACHHE OMNBITOB, HWJLIIOCTPUPYIOUIUX
MPU3HAKU MPOTEKAHMS peaKIUi MOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIACIICHUE
rasa, oOpa3oBaHue BOJbI), OTBITOB, WJUTIOCTPUPYIOITUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui (TOpeHue, peakuu pa3ioKeHus,
COEJIMHEHMS), PACIIO3HABAHNE HEOPTaHWYECKUX BEILIECTB C MOMOILBI0 KaueCTBEHHBIX
peaklnii Ha NOHBI, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a1a4.

HemeTtanibl U MX COeIMHEHUA

OOmass xapakrepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3MYECKHe CBOMCTBA MPOCTHIX
BEII[ECTB — raJlOTeHOB. XMMHUYECKHUE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJIEHCTBUE C
METajulaMM, HEeMeTaJulaMHy, Ieiaoyamu). XjopoBoaopoxa. CoiiiHas KHCIIOTa,
XAMHUYECKUE CBOWMCTBA, MOJIYYEHUE, IPUMEHEHUE. [[eCTBHE XI0pa U XJI0POBOIOPOIA
Ha OpraHu3M YesoBeka. BaxkHelme XIopuIpl U UX HaX0XKACHUE B IPUPO/IE.

O6mast xapaktepuctuka s1aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrtpoeHue U (PuU3HUECKHEe CBOMCTBA
MPOCTBHIX BEIIECTB — KUCIOPOJA U Cepbl. AJNIOTPONHbIE MOAU(DUKAIIUN KUCIOpOAa U
cepbl. XuUMHUYECKHe CBoMcTBa cephl. CepoBoAOpon, CTpoeHue, (u3nyeckue u
XxumMudeckue cBoicTBa. OKCHIBI cepbl Kak IPEACTABUTENHM KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (OOIIHME KaK MpeACTaBUTENS
Kjlacca KHUCJIOT W cHenuduueckue). XUMHUYECKHE PpEeaklUd, JIeKalllie B OCHOBE



IPOMBIIUIEHHOIO croco0a TMOJydeHHs] CepHOMl KuciotTel. [IpuMeHeHue cepHOU
kucioThl. Conu  CepHOW KHCIOTHI, KadyeCcTBEHHas peakius Ha Cyiab(haT-uoH.
Haxoxnenue ceppl M €€ coeAMHEHUN B MpuUpojae. XHUMUYECKOE 3arpsi3HEHUE
OKpYXarollen cpeibl COSUHEHUSIMU Cephl (KUCTIOTHBIE O/, 3arpsi3HEHUE BO3AyXa
U BOJIOEMOB), CIIOCOOBI €ro MPEJOTBPAIECHUS.

OO6mast xapakTtepucTuka 3ieMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCIEHHUA. A30T, paclnpocTpaHEHUE B MPUPOJIE,
dusznyeckue U XuMU4Yeckue cBoicTBa. KpyroBoport azora B mpupojae. AMMHAK, €ro
duznyecKkrue U XUMUYECKUE CBOMCTBA, MOyuyeHre U mpuMenenue. Com aMMOHHMS, UX
duznyeckue U XMMHYECKUE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbBI
aMMOHHUA. A30THas KUCJOTa, €€ ModydeHHe, (PU3nueckrue U XUMHUYECKHE CBOWCTBA
(oOmme Kak TpeacTaBUTENs Kiacca KHUCIOT u crenuduueckue). Mcmomp3oBanue
HUTPATOB U COJIEM aMMOHHUS B KAaue€CTBE MHMHEPAJIbHBIX yI0OpeHH. XHWMHUYECKOE
3arpsi3HEHUE OKpYXarolled Cpeapl COEOUHEHHSMH a30Ta (KHUCIOTHBIE JOXKAM,
3arpsiI3HEHUE BO3/lyXa, MOYBBI U BOA0EMOB). Dochop, ammoTponHble MOAUPUKALUN
docdopa, dusndeckue u xumuueckue cpoicta. Oxcun pochopa (V) u dochopnas
KHUCTIOTa, (U3MYECKMe U XMMHMYECKHE CBOWCTBa, mojlyueHue. lcnonb3oBaHue
dbocdaToB B kKauecTBe MUHEPATBHBIX yI00PEHHUIA.

OoOmas xapakrepuctuka 31aeMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHBIC CTEIEHU OKUCICHHS. YTIIEpOJ, alIOTPONHBIE MOAU(PUKAIINH,
pacnpocTpaHeHUE B NIpHUpOAE, (pU3MUYECKHe W XMMHUYECKHME CBOMCTBA. AncopOuus.
Kpyrosopor yriepona B mpupoze. Okcuibl yriaepoja, ux Gu3n4eckue 1 XuMUYeCKHue
CBOMCTBA, [JEHCTBHE HA JKUBBIE OPraHU3Mbl, TIOJyYeHHE U TPUMEHEHHE.
DKoJIOTHYeCKHEe TMpoOJieMbl, CBsA3aHHble ¢ okcujgoM yriepona (IV), rumoresa
1J100aJbHOrO MOTEIJICHUS KiuMarta, MapHUKOBbIN 3¢ @dekT. YroibHas KHUCIOTa U €€
COJIM, WX (U3NYECKHE M XHUMHUYECKHE CBOWMCTBA, MOJYyYEHHE U MPUMEHEHUE.
KauectBennas peakiusi Ha kapOoHaT-uoHbl. Mcmonb3oBanue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavabHBIE TIOHATHS 00 OPTaHWYECKUX BEIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, STaHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[TpupoHbIe UCTOYHHUKHU YTIEBOAOPOIOB (YroJib, MPUPOIAHBINA Ta3, HEPTH), MPOAYKTHI
ux TniepepaboTku (O€H3WH), UX pOJib B OBITY U mNpoMmbinuieHHOCTH. [loHATHE O
OMOJOTUYECKN BaXKHBIX BEIIECTBAX: KMpaX, OeJKax, yrieBoJaax — U UX POJIA B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COSAMHEHUH.

Kpemnuii, ero pusnyeckre u XMuMUYECKHUE CBOMCTBA, OJIYYeHUE U PUMEHEHHUE.
Coenunenus kpemHus B npupoze. O6mue npeacrasieHust o0 okcuae kpeMuus (IV) u
KpeMHHEBOU KuciaoTe. CUIMKAThI, X UCIOJIb30BAHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxxHeiilline CTpOUTENIbHBIE MaTepuasbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobaembl 0€30MacHOro UCTIOIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B
ITOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHue oO0pa3IoB HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,



MIPOBEICHNE KAUeCTBEHHBIX PEAKIIMA HA XJIOPU-UOHBI M HAOJIOEHNE MPU3HAKOB MX
MPOTEKaHMs, OMBITHI, OTpaKaroe PU3NYECKUE U XUMUUYECKHE CBOWCTBA raJIOr€HOB U
WX COCIMHEHHH (BO3MOKHO MCIOJB30BAHHE BUIEOMATEPHUATIOB), O3HAKOMIICHUE C
oOpasliaMu XJOPUAOB (TaJOT€HUIOB), O3HAKOMJIEHME C oOpa3uaMu cepbl U €€
COCIMHEHUSAMH (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEpHAIOB), HaOJ0/IeHHE
npoiiecca OOyIJIMBaHHWsS caxapa I0J JEWCTBUEM KOHIICHTPUPOBAHHOW CepHOM
KHUCIIOTBI, HW3yYEHUE XUMHUYECKUX CBOMCTB pa30aBIECHHON CEpHOM KHCIOTHI,
IIPOBEICHHE KAYECTBEHHOM pEakUuy Ha Cynb(paT-uOH U HAOIIOJCHHE NpH3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a3o0Ta, ¢ocdopa W HX
COEJIMHEHU! (BO3MOXKHO HCIIOJIB30BAHHE BUIEOMATEPUATIOB), 0Opa3liaMHu a30THBIX U
dbocdopHbIX ynobpeHuii, noayyeHue, CoOOupanme, pacrio3HaBaHUe U U3y4E€HHE CBOMCTB
aMMUaKa, MPOBEJCHNE KAaUYeCTBCHHBIX PEAKIMi Ha MOH aMMOHUSA U (pocdaT-uoH H
W3Y4YEHHE NPU3HAKOB X NMPOTEKaHUs, B3aUMOJAECHCTBUE KOHIEHTPUPOBAHHON a30THOM
KHUCIIOTBI C MEJIbIO (BO3MOKHO HCIIOIH30BaHUE BUCOMATEPUATIOB), U3YUCHUE MOJIEIICH
KpUCTAJUIMYECKUX pEemeEToK anmaza, Trpadura, ¢QyiepeHa, O3HAKOMJIICHHE C
MPOLIECCOM  aJCOpOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4YeHHE, COOMpaHUE, paclO3HABaHUE W HM3YyYCHHE
CBOMCTB YTIJIEKHCJIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-UOHBI U U3yUYEHUE NPU3HAKOB UX MPOTEKAaHUS, 03HAKOMIIEHUE C MPOAYKIIUEH
CUJIMKAaTHOW IIPOMBILIJICHHOCTH, PELICHUE JKCIEPUMEHTAJIbHBIX 3a/Jad II0 TEME
«BaxxHenime HeMeTauIbl U X COCIMHEHUS».

MeTajuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKA XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM X
nonoxkeHus B [lepuoanueckoit cucreMe xumuueckux 3neMeHToB /. 1. Menneneesa u
CTpOE€HHUsI aTOMOB. CTpoeHHME METAUIOB. MeTamndeckass CBSA3b M METAIUIMYECKAs
KpUCTAJUINYECKAsT PEMIETKA. OJJIEKTPOXUMUYECKUN psAN  HAIPSHKEHUM METAJLIOB.
dusnyueckre U XUMUYECKHUE CBOWCTBa MeTaioB. OOmue crnocoObl MOTy4YeHUs
MeTauioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHl MX OT
Kopposun. CrutaBsl (CTajlb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBILIJICHHOCTH.

[Ilenounsie MeTauibl: MOJIOKEHUE B llepuoanueckor cUCTEME XUMHYECKHUX
anemeHtoB [[. M. MeHueneeBa, CTpOEHHE WX aTOMOB, HAaXOXJICHUE B MPHUPOJIE.
du3nuecKkue U XUMUYECKHE CBOICTBA (Ha mpumepe HaTpus U Kanus). Okcuabl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne 1menouHbIX METaVIOB M UX COCUHECHUMH.

[IlenoyHO3EMENBHBIE ~ META/UIBI  MArHAM W KaJIbLMKA: TOJIO)KEHHUE B
ITepuognueckon cucreme xumudeckux 3neMeHToB 1. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxoXkAeHue B npupoje. Ou3nyeckue U XMMUYECKUE CBOMCTBA MArHUsl U
Kanblus. Baxueime coeHeHUsT Kaublus (OKCUI, TUAPOKCUI, coyin). KECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHU .

AmoMuHUN: osioxeHue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpO€HME aTOMa, HAXOXKJICHUE B Impupoae. Pusmyeckue Hu
XUMUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCHJIAa W THUIPOKCHAA



ATIOMUHUSL.

Keneso: nonoxxenue B [leproanueckoil cucreMe XuMHIeCKux 3neMeHToB [I. 1.
MeHnieneeBa, CTpOEHHUE aTOMa, HAXOXKJICHHUE B Npupoae. OU3NUecKue U XUMUYECKHE
cBoiicTBa xene3a. Okcuabl, ruapokcuabl u coiu xxenesa (1) u sxenesa (I111), ux cocras,
CBOMCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpasllaMd METAJUIOB M CIUIaBOB, HUX (U3HUUYECKUMU
CBOMCTBaMU, U3y4YCHHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3ZMOKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOECHHOCTEN B3aMMOJCUCTBUSI OKCHJA KalblUs M HATPUA C
BOJIOM (BO3MOXHO HCHOJb30BAHUE BHJICOMATEPHUAIOB), HUCCIEIOBAHUE CBOWCTB
WKECTKOUM BOJBI, MPOIECCa TOPEHUS KeJle3a B KUCIOPOoAe (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), TNPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX pEaKIHW Ha HOHBIL:
MarHusi, Kajbllus, allOMUHMs, [UHKa, >xene3a (II) m xenmeza (III), megm (ID),
HaO0JII0ICHHUE U OTNIMCAaHUE TPOIECCOB OKPAITUBAHUS TIJIAMEHU HOHAMU HATPUS, KaJus U
KaJIblIUs (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPUATIOB), UCCeAoBaHE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJTIOMUHUA U TUAPOKCUIA [IMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe «BakHelme MeTaibl U KX COEUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u marepuaibl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHMUYECKHX peakiuii B ObiTy. IlepBas momomibs mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyKaroliew cpeapl (mpeaenabHas JomycTUMast
KOHIIeHTpaiusi BemiecT, nainee — I[1/IK). Ponp xumMuu B pelieHUH 3KOJIOTUUECKUX
npooem.

Xumuueckuii IKCnepumMeHm:

U3yueHHe O0Opa3lOB MaTepUaIoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MEXNpPEIMETHBIX CBS3€H MpPHU U3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK W TOHSTUH, SBISIONIMXCS CUCTEMHBIMH [ OTAEJBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHATHS: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHus, aHajau3, CHUHTE3, KIacCu(pUKaIusi, TEepUOJUYHOCTh, HAOJIOJACHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MO/IETb, SIBICHUE, TAPHUKOBBIN 2P (DEKT,
TEXHOJIOTHs, MaTepUAIbI.

dusnka: Matepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUSCKUN 3apsil, TPOBOJHUKH, MOJTYITPOBOIHUKH,
TUDJIEKTPUKHU, (OTODJIEMEHT, BEIIECTBO, TeJlO, OOBEM, arperaTHOe COCTOSIHUE
BEILIECTBA, Ta3, PACTBOpP, PACTBOPUMOCTb, KPUCTAINIMYECKAs PEHIETKA, CIUIABbI,
bu3nYecKue BeIMYUHbI, €IMHUAIIB N3MEPEHU s, KOCMUYECKOE TIPOCTPAHCTBO, MJIAHETHI,
3BE3161, CoHIIE.



buonorus: dotocunte3, apixaHue, Oumocdepa, 3KOCHUCTEMA, MHUHEPATHHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTAaTEIbHBIC BEIICCTBA.

['eorpadus: arMocdepa, ruapocdepa, MHHEPAIbI, TOPHBIC TOPOJIBI, TOJIC3HBIC
WCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMgHOCTHBIE ~ pe3yNabTaThl  OCBOEHHSI MPOTPaMMBbl  OCHOBHOTO  OOIIEro
00pa3oBaHMs JIOCTUTAIOTCS B Xoja€ OOydYCHHsS] XUMHH B EIHHCTBE Y4YeOHOW U
BOCIIUTATEILHON JIEATEIILHOCTH B COOTBETCTBUU C TPAIMIIMOHHBIMH POCCHICKHMU
COIMOKYJIBTYPHBIMA W JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSAMH, HPUHATHIMH B
oOIIecTBE TMpaBWJIaMH M HOPMaMH IMOBEIEHHS M CHOCOOCTBYIOT Ipolleccam
CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMANTMU3ALINN O0YIarOIIUXCA.

JIMYHOCTHBIC PE3yIbTATHI OTpaXKaloT TOTOBHOCTb 00yJarommxcs
PYKOBOJICTBOBATHCSI CHCTEMOM TTO3UTHBHBIX IICHHOCTHBIX OPUEHTAIIMA M paCIIHPEHUEC
OIIBITA JICATEILHOCTU Ha €€ OCHOBE, B TOM UHUCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY H
HAYYHOMY HACIEIUIO, TIOHMMAaHUS 3HAYCHHs] XHMHUYCCKOH HAayKH B IKH3HH
COBPEMEHHOTO OOIIEeCTBA, CHOCOOHOCTH BJAJNETh IOCTOBEPHOH HH(pOpMAIHEeld o
NEPEAOBbIX JOCTHKEHUSAX M OTKPBITHSAX MHPOBOH W OTEYCCTBEHHOM XUMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpPA U OOIIECTRA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NpPEJCTaBACHUS O COLMAIbHBIX HOPMAax MW MpPaBWIaX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, y4eOHOMCCIIeI0BATEIBCKOMW, TBOPYECKON U IPYTUX BUAAX ICSITEIHHOCTH,
TOTOBHOCTH K pa3HOOOPA3HOM COBMECTHOM JIEATEIbHOCTH IPH BBHITIOJTHEHUU YIEOHBIX,
MO3HABATE/IBHBIX 3a/1a4, BBIMOJHCHUH XHUMHYCCKHUX OSKCIIEPHUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHIO W B3aMMOTIOMOIIY B TIPOIIECCE
ITON y4eOHOU NesATeTHbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IMOBEICHUE U MOCTYIIKU
CBOMX TOBApHIICH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYCCKHE TIPEACTABICHUS O BEINECTBE W XUMHUYCCKOW pPEaKIINH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIONINE OCHOBY
I TIOHUMAHUs CYIIHOCTH HAYYHOH KapTHHBI MUpA, MPEICTABJICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBSI3SX YEJIOBEKA C PUPOIHOMN CPENoi,
O POJIM XMMHUU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHbIE MOTHBBI, HalpaBJICHHbIC HA IOJYYCHHE HOBBIX 3HAHHH 10



XUMUHU, HEOOXOIMMBIE I OOBSICHEHHS HAOII0MaeMbIX TPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH(OPMAIMOHHOW M YMTATENIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HAaBBIKOB  CaMOCTOSITEJIbHOW paboOThl €  y4eOHBIMU TEKCTaMH, CIPAaBOYHOU
JUTEPATYpPOr, JOCTYHNHBIMM  TEXHHYECKUMH CpEACTBAMU  MHGOPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHHUIO M T[IO3HAHMIO, JFOOO03HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMO00OPa30BaHNI0, MPOEKTHON U UCCIIEI0BATENLCKOM IESITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00yUeHUs B JalbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHE LEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHA Ha 3J0pPOBbIA 00pa3 >KW3HU, OCO3HAHUE IOCIEICTBUM W HENPHUITHE
BpEIAHBIX  MpUBbIYEK  (YNOTpeOJEHUsT  aJKOroJisl, HApKOTHUKOB,  KYpPEHHS),
HEO0OXOAMMOCTH COOJIIOICHUS TPaBUJI 0€30aCHOCTH MPU OOPAILEHNUN C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKHU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUUYECKOMY M3Y4YEHHIO Mpodeccuil U TpyJa pa3IMyHOro poja,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM JAEITEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS] IPEIMETHBIX 3HAHUI 110 XMMUHU, OCO3HAHHBIA BbIOOP MHAMBUAYAIbHON
TPACKTOPUH MPOJOJLKEHHUsST 0Opa3oBaHHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIHEIIHON
PO EeCCUOHANIBHON NESTENIbHOCTH U Pa3BUTUA HEOOXOAUMBIX YMEHHI, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOE KaK HICTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHMS, IOHUMAHHUE LIEHHOCTU 3J0POBOTO M 0€30MacCHOI0
oOpa3za »U3HHM, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY (PU3HUYECKOMY U
NCUXUYECKOMY 3[I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOJCHUS MpaBuil 0€30MacHOro
NOBE/ICHUs NPU paboTe C BELIECTBAMHU, a TAK)KE B CUTYAIUsIX, YTPOXKAIOIINUX 310POBbIO
U KU3HU JTI0JICH;

CHOCOOHOCTH MPHUMEHSTh 3HAHMSA, INOJy4YyaeMble MPU H3YYEHUHU XUMHH, IS
pEeILICHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW MPUPOAHOW CPENOU, ISl IOBBIICHUS
YPOBHSL ~ JKOJOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS  IJIOOAJBHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM U TyTed HX pelIeHUs MOCPEACTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B IO3HABaTEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocraBe MeTampeaMETHBIX PE3YNbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHS, MPUHIIMII,
runoresa, paxkr, cuctema, MpoIecc, SIKCIEPUMEHT U APYToe.), KOTOPbIE UCTIONb3YIOTCA
B €CTECTBEHHO-HAaYUHbIX Y4€OHBIX MPEAMETAX U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ITUX
npeaMeToB (OPMHUPOBATH MPEACTABICHUE O LIEOCTHOM HAy4YHOM KapTHMHE MHUpa, U
yHHUBepcajbHble y4deOHble JeicTBHS  (TMO3HAaBaTeNbHblE, KOMMYHHUKAaTUBHBIE,



PETYJISTUBHBIE), KOTOphIE  oOecreunBalOT  (OPMUPOBAHWE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TEIBHOCTH.

IMo3HaBaTebHbIE YHHBEPCATIbHbIE YUeOHbIE el CTBHUS

Bba3oBble Jjoruueckue JeiicTBUA:

YMEHHSI HCTIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS ITPU OCBOCHUY 3HAHUIA:
PacKpbIBaTh CMBICT XUMHYECKHUX IMOHSATHH (BBIIEIATh UX XapaKTepHBbIC TPU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU TOHSATHSAMH), UCTOJIB30BaTh MOHSATHUS IS
OOBSICHEHUS OTEIBHBIX (PAKTOB WM SBJICHUH, BEIOMPATh OCHOBAHMS W KPUTECPUU JIJIS
KIacCU(PUKAIMM XWMHYECKUX BEIIECTB W XHMHYECKUX PEaKIUi, YyCTaHABIWUBATH
MPUYUHHO-CJICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMU M3yUCHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (WHIYKTUBHBIC, ICIYKTUBHBIC, 1O AHAJIOTHH), JCNAaTh BBIBOJBI H
3aKJTFOYCHMUS;

YyMEHUE TPUMEHITh B TIpollecce TO3HAHUSA TOHATHS (TIPEIMETHBIE W
MeTarpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yeMble B XHUMMHH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICTbHBIC TNPEJACTaBICHUS —
XUMUYECKUW 3HAaK (CHUMBOJI DJIEMEHTa), XUMHUYecKas (opMmyia U YpaBHEHHE
XUMHUYECKOMN peakiuy — MPHU PEIIeHnH yueOHO-TI03HaBATEIbHBIX 3a71a4, C YIETOM ITUX
MOJICJIbHBIX MPEACTABICHUN BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUN, BBISBIISTH
oOlue 3aKOHOMEPHOCTH, NPUYUHHO-CIIC/ICTBEHHbIE CBSI3M W TPOTUBOPEUYUS] B
M3YJaeMBbIX MIPOIIECCaxX U SBICHUSX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE WCIOJb30BaTh ITOCTABJICHHBIC BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAY€CTBE OCHOBBI /TSI ()OPMHUPOBAHUS THUIIOTE3HI IO TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NpUOOpPETEHUE OIbITa TO IJIAHUPOBAHWIO, OPTaHW3allMA W TPOBEIACHHIO
YYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM  IpoIlecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUpOBaTh OOOOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTYET O
poJieIaHHoM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpaTh, AaHAJIM3UPOBATH U HMHTEPIPETUPOBATH HH(MOpPMAIUIO
pa3sTUYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYYaEMYI0 M3 Pa3HbIX HMCTOYHHKOB
(HayYHO-TIONYJIIpHAS JTUTEpATypa XUMHUYECKOTO COJICPKaHUs, CIIPABOYHBIC MTOCOOHS,
pecypcebl MIHTEpHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUYMBYIO W HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TNPUMCHSATHh Pa3IUYHBIC METOJbI M 3allpoChl MPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIONINX JaHHBIX, HEOOXOAUMBIX JIJISl BBITOJTHCHHS YIeOHBIX
W TIO3HABaTCIBHBIX 3a7ad OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B 00JIACTH
UCIIOJIB30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJCHUE
KyJIbTYpOW  aKTUBHOTO  WCIOJB30BaHHUS  PA3IMYHBIX  TTOMCKOBBIX  CHCTEM,
CaMOCTOATENILHO BBIOMpATh ONTUMANbHYIO (OpMY TpeacTaBiieHus WHPopManuu u



WJUTFOCTPUPOBATH PEIIAEMbIE 33JJa4H HECIO)KHBIMUA CXEMaMHU, IHarpaMmMaMu, IpyTUMH
dbopmamu rpadUKy ¥ UX KOMOUHAITUSIMU;

YMEHHME UCIHOJB30BaTh M  aHaJM3UpOBaTh B Ipolecce ydyeOHOW W
UCCIIEIOBATENbCKON JEATENbHOCTH MH(GOPMALMI0O O BIMSHUM IPOMBIIUIEHHOCTH,
CEJIBCKOTO XO351CTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIEH IPUPOJHON CPEBI.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 33/1aBaTh BOIIPOCHI (B XOJ€ Auanora u (WiM) JUCKYCCUU) IO CYLIECTBY
o0cy>kaaemMoi TeMbl, GOpPMYyIMPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHUS
MPEITIOKEHHON 3a]1a4U;

YMEHUS NPEACTABIATh NOJYYCHHBIE PE3YIbTAThI IO3HABATEIBHON JEATEIbHOCTH
B YCTHBIX M NMHCbMEHHBIX TEKCTaX; Je€NaTh MPE3CHTALUIO PE3YJIbTATOB BBIIOJHEHHUS
XUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOTO OIbITa, JIAOOPATOPHOW pPadOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO MPOEKTA);

YMEHMSI Y4eOHOrO COTPYJHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM U MCCIIEOBATEIBCKOM JAEATEIbHOCTH IIPU PEIICHUH BO3HUKAKOLIUX
npo6JieM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COINIACOBAHUS MO3ULIUN (00CYXKICHHUS,
OOMEH MHEHUSIMHU, «MO3TOBBIE IUTYPMbD», KOOPAMHALIMS COBMECTHBIX JEHCTBHIA,
OIIpe/ieNICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U JpyTHE).

PerynsiTuBHBIC YHHMBeEpPCAJbHbIC y4eOHbIC NeHCTBHA:

YMEHUE CaMOCTOSTEIBHO OIPENENATh UEIU JEATEIBHOCTH, ILJIAHUPOBATh,
OCYULIECTBJISITh, KOHTPOJMPOBATH W NPH HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NeSATEIbHOCTh, BBIOMpaTh HanOosiee 3(PPEKTUBHBIE CHOCOOBI PEHICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITEAbHO COCTAaBJISATh WM  KOPPEKTHUPOBATH
MIPEIOKEHHBIA AITOPUTM JEHCTBUM ITPU BBITIOJIHEHNHN 33JaHUN C YUYETOM IMOTYyYECHUS
HOBBIX 3HAHWN 00 Hu3y4yaembIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLEHUBATH
COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIN, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEIAraéMble€ B yCIOBUHN 3a/IaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe nmpeMeTHBIX pe3yIbTaToOB 0 OCBOECHUIO 0043aTEILHOTO COAECPKAHMS,
YCTaHOBJICHHOTO JJaHHOU (hesiepaibHON paboydeil mporpaMMoid, BEIICIISIOT: OCBOSHHBIE
00y4aroLMMUCS Hay4HbIE 3HAHUSI, yMEHHUS U CIIOCOOBI ACUCTBUMN, cienuduueckue s
npeIMeTHON 0051acTi «XUMHUSD), BUIBI IEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
ero MHTEpHpeTaluu, npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3jIMYHBIX Y4YE€OHBIX U
HOBBIX CUTYaIUsIX.

K xoHiy o0yueHusi B 8 kiacce npeamMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUIA:

e PacCKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX IMOHSATUH: aTOM, MOJEKYJa,
XUMUYECKUNA HJIEMEHT, MPOCTO€ BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAs W HEOJHOPOJHAsI), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAasl U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSPHBINA O0BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHME, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb



OKHUCJICHHS, XUMUYECKas peaknus, KiIacCu(UKaIuUs peaKkui: peaxiuu
COCJIMHEHHUS, PEAKIINK PA3T0KEHHUS, PEAKIIMU 3aMEIIEHUs, peakIMi OOMEeHa,
HK30- U SHAOTEPMHUYECKUE PEAKIINU, TEIJIOBOU d(PPEeKT peakuuu, Sapo aToma,
AJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, PaAUyC aToMa, XUMHUYECKas
CBS3b, MOJIIPHAs W HENOJIAPHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, HOH,
KaTMOH, AaHWOH, pPAacTBOp, MaccoBasi JOJs BelecTBa (MpOIEHTHAs
KOHIIEHTpAIMsi) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUYECKUX TOHATHUM U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY /ISl COCTaBICHUS (DOPMYIT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUM;

ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTEIECHb OKUCJICHUSI AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAIJIC)KHOCTD
BEIIECTB K OMNpEACNEHHOMY KJIAcCy COENMHEHHM 1o ¢dopMmysaMm, BHI
XUMUYECKOM CBsI3W  (KOB&JIGHTHAasT W HOHHAsg) B  HEOPraHUYECKHUX
COCMHECHUSX;

packpeiBath cMmbici Ilepuoandeckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IOHUMAaHUE TNEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHMYECKUX JJIEMEHTOB OT HMX INOJNOKeHus B llepumomnueckon cucreme,
3aKOHOB ~ COXPAaHEHHs]  MacChl  BEIIECTB,  IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOraapo;

OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy [leproandyeckoin CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB. pa3jiuyaTh MOHATHUS «IJIaBHAs MOJATpyMIa
(A-rpynma)» u «mobounass noarpynmna (b-rpynma)», mansie U OombIIMe
NEPUOJIbl, COOTHOCUTH O0O3HAYEHUs, KOTOpPhIE UMEIOTCS B TaOJIHULE
«llepnognueckas cucrema xumuudeckux sneMeHToB . M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB M 3apsn sapa, oOlIee YMCIIO AJIEKTPOHOB U paclpesiesieHue UX IO
AJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBAaTh XUMHYECKHUE DJIEMEHTHI, HEOPraHWYECKHUE BEIECTBA,
XUMUYECKHUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIECTB
pa3JIUYHBIX KJIAaCCOB, MOATBEPKIAsi ONHCAHUE MPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUUECKUX MPEBPALICHUI B PA3JIMYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO »JJeMEHTa 1o (opmysne CcoeauHEeHMUs,
MAaCCOBYIO JOJIKO BEUIECTBA B PAaCTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIINH;



IPUMEHATH OCHOBHBIEC OIEPAIlMM MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMaTH3aluIo, KilacCU(UKAIHIO,
BBISIBJICHUE TPUYUHHO-CIIEJCTBEHHBIX CBSI3€M — /i1 M3Yy4eHHs] CBOMCTB
BEII[ECTB U XUMHUYECKUX PEAKIINiA, €CTECTBEHHO-HAYUHbIE METO/IbI IO3HAHUS —
HaOJIoICHUEe, WM3MEpPEHUE, MOJICJIUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICJICHHBIN );

CJIeIOBATh MpaBWJIaM TOJIb30BAaHUSI XMUMUYECKOU MOCYAOW U J1a00paTOPHBIM
o0OpylOBaHUEM, a TaKXe TMpaBujaM oOOpalleHus C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKIUSIMU T10 BBIIIOJHEHHUIO JTa00PaTOPHBIX XUMUYECKUX
OIBITOB IO MOJIYYEHHIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (BOAOpOAA U
KHUCJIOPO/a), MIPUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHOW MacCOBOM J10Meit
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XHUMHUYECKHUE
HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJI0UEH U KHCIOT C IIOMOIIBIO
UHAMKATOPOB (J1akMyc, (peHonTanen, METHIOPAaHK U IPYTHE).

K koHiy oOyueHusi B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpPBIBATH CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMAYECKUN BJICMEHT,
aTOM, MOJIEKYyJia, HWOH, KaTHOH, AaHWUOH, IPOCTOE BEUIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENECHb OKHMCIICHUS,
XUMHYECKasl peakiysi, XuMU4YecKasi CBs3b, TEIUIOBOM A (PEKT peakinu, MOJb,
MOJIIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
ANEKTPOJIMTHYECKAST AUCCOIMALIUSI, PEaKIIUM MOHHOTO OOMEHa, KaTajau3atop,
XMMHUYECKOE  paBHOBECHE, OOpaTUMble U  HeEoOpaTUMbIe  pEeaKIUH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTED,
OKHCJICHUE M BOCCTaHOBJICHWE, aJUIOTPONUsA, aM(POTEPHOCTh, XUMHYECKas
CBsI3b (KOBAJICHTHAs, UOHHAS, METaJUIMYECKasi), KPUCTAUIMUECKas peliéTka,
KOPpPO3Usi METAUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM PEAKIHH, MPEICIIbHO
nomyctumas koHrenrpanus [1JIK BemecTsa;

WUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHX IIOHATHH U
MIPUMEHSTh 3TU MOHATHUS MPHU ONMKUCAHUU BEIIECTB U UX MPEBPAILCHUM;
HCIIOJIb30BaTh XUMHUYECKYH0 CUMBOJIUKY JIJIsS COCTaBJICHHS (hOPMYJT BEIIECTB 1
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPEICNIATh BAICHTHOCTh M CTEICHb OKHCIICHUS XHUMHUYECKUX 3JIEMEHTOB B
COCMHEHUSAX  PA3JUYHOIO  COCTaBa, MPUHAIJICHKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJaccy COeAMHEHUH 1mo ¢opmysam, BUJ XUMUYECKON CBS3U
(KoBaJIeHTHasi, MOHHAs, METAJUINUECKas) B HEOPTraHWYECKUX COCIMHCHUSX,
3apsii MOHA M0 XUMHUYECKON opmyJie, XapaKTep Cpelibl B BOJIHBIX PacTBOpax
HEOPTraHWYECKUX COCAUHEHUM, TUIl KPUCTAJIIMUYECKON PEIIETKM KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OINHUChIBAaTh MW  XapaKTEPU30BATH
tabnmuunyo ¢dopmy Ilepuogndeckoil CHUCTEMBl XUMUYECKHUX DSJIEMEHTOB:



pa3nuuaTh TOHATUS «MJIaBHAs mnoArpynmna (A-rpynma)» ©u  «moOouyHas
noarpynna (b-rpynma)», Mansie u  OoJblIMEe TEPUOIbI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TaOIHIle, C YHCIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, o0IIee YUCo SJIEKTPOHOB U paciipeiesieHre UX M0 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCJAMHEHUH B Mpejenax MajblX MEpUOJOB M IIABHBIX MOATPYII C
Y4ETOM CTPOECHUSA UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy W COCTaBy YYacTBYIOIIUX B PEAKIHH
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHCHHUIO CTETICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEHU(DUUECKUEe XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPK/Iasl OMMMCAHKUE TPUMEpPaMU
MOJICKYJIIPHBIX U HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKLHnii;

COCTaBJISITh YPaBHEHMSI JIEKTPOIUTUYECKON JTUCCOLMAIMU KUCIIOT, LIeJI0uen
U COJIEH, IMOJIHBIE M COKpalll€HHbIE YpaBHEHUS peakUuid HOHHOro OOMeEHa,
ypaBHEHUS pEaKIINil, MOATBEPKIAIONINX CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEX/Iy BEIIEeCTBAMH PA3JIMYHBIX KJIACCOB;

pacKkpplBaThb  CYIIHOCTh  OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  pEaKIuit
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHHWS XHMHYECKHUX TPEBpAlIEHUH B Pa3IYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIONI0 XHMHMUYECKOIO »JJeMEHTa Mo (opMmysne CoeauHEeHMUs,
MacCOBYIO JIOJIFO BEILECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPAaBHEHHUIO
XAMUYECKON PEaKIINH;

cOOJII0/IaTh TIpaBWJjIa TMOJB30BaHUS XUMHYECKOW MOCYyAOW U JaOOpaTOPHBIM
000py1I0BaHUEM, a TaK)KE MpaBUiIa 0OpaIeHUs C BELECTBAMHU B COOTBETCTBUU
C MHCTPYKIHUSMH TI0 BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJyYEHHUIO0 U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIEKUCIOTO
rasa);

MPOBOJNTH PEAKIMH, MOATBEPXKIAIONINE KaYeCTBEHHBIH COCTAaB Pa3IUYHBIX
BEIIECTB: pAacCMO3HaBaTh OMBITHBIM MyTEM XJIOPHIA-, OpOMHI-, HOIHI-,
kapOonat-, ¢ocdar-, cumukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHbI
aMMOHHUSI W HWOHBI HM3yYCHHBIX METAJUIOB, NPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpAIlUU MBICITUTEIBHONU ACSTEILHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000111eHHE, CHCTEMAaTHU3AIIHIO, BLISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3Y4YCHHUS CBOMCTB BEIIECTB U



XUMUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOO/IeHNE, W3MEpPEHHE, MOJCIMPOBAaHNE, DKCIEPUMEHT (pEalbHBI W
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
N2 HaunmeHnoBaHue pa3aesioB JJer
KonTpoabubie IIpakTnyeckue
n/m ¥ TeM NPOorpaMMbl Bcero o0pa
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHUYeCKHE OHATHS
Xumust — BakHas o0J1acThb
€CTECTBO3HAHUS U buos
1.1 N 5 2
MIPAKTUYECKOU https:
ESITEIILHOCTH YEI0BEKA
BemrecTBa 1 XuMU4eCKHe buor
1.2 » 15 1
peakuuu https:
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. 6 bubr
' [TonsaTue 00 okcumax https:
29 Bognopon.Ilonsarue o 3 1 bub6r
' KHCJIOTaX U COJIAX https:
Boga. PactBopsl. Ilonsitue buor
2.3 A P 5 1 1
00 OCHOBaHUAX https:
OCHOBHBIE KJIACCHI
buor
24 HEOpPraHMYECKUX 11 1 1
N https:
coeIUHEHNH
Wroro mo pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuognyeckas cucrema xumunueckux 3jaeMeHToB /. . MenaeJi¢
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema

bu6r
3.1 XAMHYECKHUX 3JIeMEHTOB /JI. 7 hitos
U. MenneneeBa. CTpoeHne P
aToMa
XuMHYeCcKas CBS3b.
bu6r
3.2 OKHCIIUTETEHO-BOCCTAHOB 8 1 https:

HUTCJIBHBIC pCAKIIUN

Hroro no paszneny 15 bubs


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

https:

PesepBHOE Bpems 3 but:
P P https:
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 [TPOTPAMME
9 KUIACC
K
Ne HaumeHoBaHue pa3je/ioB QIECTRO facon Juier
KoHTpoJbHbIe IIpakTHYeckue
n/m ¥ TeM NPOorpaMMbl Bcero o0pa
padoThI padoTsbI
Pa3znea 1. BenecTBO M XUMHYeECKHE PeaKIUU
[ToBTOpEeHME U yriayonenue
. bub6s
11 3HaHUI OCHOBHBIX 5 1 httos.
paszenoB Kypca 8 kimacca bs
OcHoBHbIE
bub6s
1.2 3aKOHOMEPHOCTH 4
N https:
XUMHYCCKHUX PEaKIIHA
DNEeKTPOIUTHYECKAS
13 JIUCCOLIMALIAS. 3 1 1 bubs
XUMHYECKUE PEAKIINU B https:
pacTBopax
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
OO6m1ast XxapakTepucTruKa
bubr
2.1 XMMHUYECKHUX DJIEMEHTOB 4 1 hitos.
VIIA-rpynnsl. ["anorenst ps
OO6m1as XxapakTepucTruKa
99 XUMHYECKHUX IJIEMEHTOB 6 bub6r
' VIA-rpynmsi. Cepa u eé https:
COCTMHEHUS
OO01mas xapakTepucThKa
53 XUMHYECKHX IJIEMECHTOB 7 1 bubs
' VA-rpynmsl. Asor, https:
dbochop u ux coenMHEHHS
OO6m1ast XxapakTepucTruKa
94 XUMHYECKHUX IJIEMEHTOB 3 1 5 bub6r
IVA-rpynnel. Yraepon u https:

KPEMHUI U UX COeTMHEHUS
Hroro no paszneny 25

Pa3gen 3. MeTaaabl M HX COeTUHEHU S


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

31 OO01ue CBOMCTBA 4 bubs

METaJIJIOB https:
Baxueiinime MeTayuisl 1 UX bu6
3.2 16 1 2 1o
COCIUHCHUS https:
Uroro mo pazneny 20

Pazjnen 4. Xumus u okpyxamomas cpeaa

41 Bemlectsa u Matepuaisl B 3 Bu6s
' JKU3HH YEI0BEKA https:
HWroro no pasaeiny 3

bubr
PesepBHOE Bpems 3 https:
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME

INIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
N2 KoandecTBO 4acoB
JlaTa
Tema ypoka KoHTpoJbHbIe IIpakTHYeckue
Bcero HU3yYeHHS
padoThI padoThI
n
1 [Ipenmer xumuu. Ponp xumun B 1
JKWU3HHM 4YesioBeka. Tena u Bemecrsa
5 ITonsaTre o MeToaax NO3HAHUS B 1
XUMHH
[TpakTryeckas padora N2 1
3 «ITpaBuna paboTsl B 1abopaTopuu 1

Y TIPUEMBI OOpaIeHUsI C
1a00paTOPHBIM 000PYTOBAHUEM
YucTele BelecTBa U CMECH.
Crioco0wI pazfeneHus: cMmecei
[TpakTudeckas padora N2 2

5 «Pazzenenue cMeceii (Ha mpumepe 1
OYHUCTKHU NTOBApEHHOW COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

7 XUMHAYECKHE IIIEMEHTHI. 3HAKU 1


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

20

21

(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

HpOCTHe " CJIOKHBIC BE€IICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

OTHOCHUTEIbHAS aTOMHAsI Macca.
OTHOCHTEIbHAS MOJICKYJISIPHAS
Mmacca

MaccoBas 101 XUMUYECKOTO
3JICMCHTA B COCANHCHHUHU

KomnuectBo BemecTsa. Moib.
MonsipHas macca

duznyeckue 1 XUMHUUECKHE
sIBJICHUS. XUMHYECKast peaKnusd

HpI/ISHaKI/I " YCJIOBUA NTPOTCKAHUSA
XUMHUYCCKUX peaKI_II/Iﬁ

3aKOH COXPAaHEHHUs MacChl BELIECTB.
XHWMHUYECKUE YPABHEHUS

Bbruucrienus KoauuecTBa, Macchl
BEIIECTBA 110 YPABHEHUSIM
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx
peakuuii (coeAMHEeHNUs,
pa3oXKeHus, 3aMellleHus, oOOMeHa)
M. B. JIomoHOCOB —
Y4EHBIN-DHIUKIIONIEUCT.
O06o0011eHne U cucTeMaTHU3aIUs
3HAHUU

Kontponsnas padora N21 mo teme
«BelecTBa 1 XUMHYECKHE
peaKIum»

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — snemMeHT u


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

32

33

34

npoctoe BemecTBo. O30H
DU3NYECKUE U XUMUYECKHUE
CBOWCTBA KHCIOpoa (peakuuu
okucneHus, ropenue). [lonstue 06
OKcHJax

CriocoOBbI MmoTydeHHst KHCIOPoaa B
1a00paTOPHH U MPOMBIIUICHHOCTH.
[TpumeHnenue kucnopoaa
TennoBo# 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O
TEPMOXHUMHYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peaKnusx

TornuBo (HedTh, Yroib U MeTaH).
3arpsi3HEHUE BO3/TyXa, CIOCOOBI €ro
MPEOTBPAILCHHS

[TpakTuueckas padora N2 3 mo
teMe «llonydyenue u cobupanue
KHCJIOPO/Ia, U3YYCHHUE €r0 CBOMCTBY

Bonopon — anemeHT u npoctoe
BelecTBO. Haxoxaenue B npupoje

DU3nYeCKUE U XUMUYECKHE
cBoyicTBa Bogopoaa. [Ipumenenne
BOJIOpOZIA

IlonsTHE 0 KMCIIOTaX U COJISAX

CriocoObl nostydeHus BoAOpoaa B
naboparopuu

[Mpaktrueckas padora N2 4 o
teMe «llonydyenue u cobupanue
BOJIOPO/1a, U3YUYEHHUE €T0 CBOWCTBY

Mounsipabiit 00BEM razoB. 3aKoH
ABorazipo

Brruncnenus o0béMa, KOJIUYECTBA
BEIIIECTBA rasa Mo ero M3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus o05EMOB ra3oB MO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHUH


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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49

ra3soB

dusnueckre U XUMHUYECKHE
CBOICTBAa BOJbI

CocraB ocuoBanuii. [lousitue 00
HHAUKATOpax

Bona kak pactBopuTeb.
Hacsimenaslie 1 HeHACHIILICHHEIC
pactBopbl. MaccoBast 1oJist
BEILIECTBA B pACTBOPE
[TpakTuueckas padora N2 5 mo
teme «I[IpuroroBieHue pacTBOPOB C
onpeaeEHHON MacCOBOM 10Jei
pPacTBOPEHHOTO BEILIECTBAY

KonTposbnas padota N92 mo Teme
«Kucnopoa. Bonopoa. Boga»

Oxcupl: cocTaB, KI1accupUKaIs,
HOMEHKJIaTypa

[TonyyeHue u XuMHUYECKHUE
CBOWCTBA KMCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB
OcHOBaHU: COCTaB,
KJ1accuuKalys, HOMEHKIIaTypa
[Tonyuyenue n xummdeckne
CBOWCTBa OCHOBAaHMI

Kucnorsl: coctas, kinaccudukanus,
HOMEHKJIaTypa

[TonmyyeHue n Xxummuueckue
CBOWCTBA KHCIIOT

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOMCTBA

[Mpaktrueckas padora N2 6.
Pemienue skcrepuMeHTaIbHBIX
3aa4 1o TeMe «OCHOBHBIE KIJIaCChI
HEOPTaHUYECKUX COCTUHEHUI
I'eHeTHueckas CBSI3b MEKIY
KJIacCaMU HEOPTaHUYECKHIX
COCIMHEHU I

O06o0011eHne U cUCTeMaTU3aIUs


https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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3HaHUU

KonTposibnas padota N23 mo Teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeAMHEHUMN"
[TepBbie MOMBITKH KIacCUPUKAITII
XHMHYECKUX 3JIeMEHTOB. [loHsTHE
O TPYIINAX CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema
XAMHYECKUX dj1eMeHToB /I, 1.
Menpeneena

[Iepuonsl, rpynisl, HOATPYIIILI

Crpoenue atomoB. Coctas
aTOMHBIX sifiep. M30Tors!

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB
ITepuonuueckou cucremsl /1. W.
Menneneesa

XapakTepucTUKa XUMUYECKOTO
9JIEMEHTA MO €T0 MOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. U.
MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U MIPAKTHKHU.
. 1. MenneneeB — y4€HBIN,
MeJaror ¥ rpaxaaHuH

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHUYECKUX HJIEMEHTOB

HMonHasg xuMuueckas CBSI3b

KoBasienTHas nonsipHas
XUMHUYECKasl CBS3b

KoBasieHTHas1 HEMOsIpHAs
XUMUYECKas CBS3b

CreneHp OKUCIECHUS


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10

OKXUCITUTEITFHO-BOCCTAHOBUTEIBHEI

€ p€aKkuuun

OKHUCIINTEIIN U BOCCTAHOBUTEIN

Konrponsnas padora N24 o teme

«CtpoeHue aroma. XuMudeckas
CBSI3b»

PesepBHelil ypok. O000IICHHE U

cuCTeMaTHU3al s 3HAaHUU

PesepBHrliit ypok. O60011eHNE U
cUCTEeMaTH3aIHs 3HAHUH

PesepBHrliit ypok. O60011eHNE U
cUCTEeMaTH3aIHs 3HAHUH

[TPOTPAMME

9 KJIACC

68 4

KoaunuecTBo yacoB

Tema ypoka

[Iepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
N. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX BEIIECTB
Bunn XMUMHYECKOU CBS3H U
THUIIBI KPUCTAIUTUYECKUX

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUs


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

10

11

12

13

14

15

16

peLEToK

KonTponbnas padbora N21 o
teme «lloBTOpeHue n
yriyOJIeHHE 3HAHUT
OCHOBHBIX Pa3/esoB Kypca 8
KJ1acca»

Knaccudpukanus
XUMHUYECKHUX PEAKLUU 110
pa3IMYHBIM NpPU3HAKAM
ITonsTHe 0 cKOpOCTH
XUMHUYECKOH PEAKLUU.
[loHsiTHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEaKLHIX
[lonsiTHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XMMHYECKON peakiuu 1
10JIO)KEHUE XMMHUECKOT O
paBHOBeECHS
OKHCIIUTENBEHO-BOCCTAHOBUT
€JIbHBIE PEaKIINU

Teopust 3MEKTPOIIUTHUECKON
nucconuanuu. CuiabHbIe U
ci1abble AIIEKTPOJIUTHI
HNonHble ypaBHEHUS
peakuuii

XHUMUYECKUE CBOKCTBA
KHUCJIOT U OCHOBAHH B CBETE
MIpe/ICTaBJICHHI 00
AIEKTPOJIUTUYECKON
JUCCOLUALUU

XHUMUYECKUE CBOKCTBA
COJIEH B CBETE
Mpe/icTaBIeHH 00
BJIEKTPOIUTUYECKON
JUCCOLMAIUN

[TonsTue o ruaponuse conen

O60061eHue 1
cucTeMaTH3alus 3HaHUH
[MpakTryeckas padora N2 1.
«Pemenue


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

17

18

19

20

21

22

23

24

25

26

27

JKCIIEPUMEHTAIIBHBIX 33749
KonTponbhas padbora N2 o
TeMe «DIEeKTPOIMTHYECKAs
aucconuanus. XuMUYECKHe
peakluu B pacCTBOpax»
OO01mas xapakTepucTHKa
rajoreHoB. XuMHUYECKUE
CBOICTBA Ha IIPUMEPE XJI0pa
XnopoBogopon. CosnsHast
KHCJIOTa, XMMUUYECKHE
CBOMCTBA, NIOJIy4EHHE,
IIPUMEHEHHE

[TpakTuyeckas padora N2 2
o teme «llomyuenue
COJITHOM KMCJIOTBI, U3y4EHHUE
€€ CBOWCTB»

Brruncienus o
YPaBHEHUSIM XUMUYECKUX
peakuuii, eciiu OMH U3
peareHToB J1aH B U30BITKE
OO01as xapakTepuCcTHKa
aneMeHToB VIA-rpynmsl
Annorpomnssie
MOIU(UKAIIIH CEPBI.
Haxoxnenue cepbl u €
COECIMHEHU B IPUPOJE.
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBonopon, CTpoeHHE,
¢bu3znyecKkrue 1 XuMHYECKHEe
CBOMCTBA

Oxcuppl cepsl. CepHas
KHCI0Ta, (U3HYECKUE U
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

XHUMHUYECKUE PEAKIINH,
JIeKAIUE B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MTOJIyYEHUS CEPHOU
KUCJIOThL. XUMUYECKOE
3arpsi3HEHUE OKpPYKaroIen
Cpelbl COEIMHEHUSIMU CEPhI
Brruncnenune maccoBoit


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

36

37

JIOJTU BBIXO0J1a TPOAYKTa
peakuuu

OOm1ast xapaKTepUCTHKA
3J1IEMEHTOB VA-rpynnsl.
A30T, pacpocTpaHeHHUE B
npupoae, Gpuzndeckue u
XUMHUYECKHE CBOICTBA
AMMuak, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHHE U IPUMEHEHHUE
[TpakTnueckas padora N2 3
no teme «llomyuenue
aMMHaKa, U3y4yeHue ero
CBOMCTB»

A3oTHasg KHuciaoTa, e€
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

Hcnons30Banne HUTPATOB U
coJieil aMMOHUS B KaUeCTBE
MUHEPAIBHBIX YI0OPEHUIA.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolen cpeibl
COEZIMHEHUSIMH a30Ta
®docdop. Oxeun pochopa
(V) u pocdopnas xucnora,
busnveckne 1 XUMHYECKHE
CBOMCTBA, OJIy4CHHUE
Hcnonb3oBanue GocdaToB B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHHe
IPUPOJHOM CpeJibl
dbocdharamu

VYraepon, pactipocTpaHeHHE
B IpHpoe, Gpu3nyecKkue u
XMMHYECKHE CBOMCTBA
Oxcupl yriaepoja, ux
¢buznyeckue 1 XUMHUECKUE
CBOHCTBA. DKOJIOTUYECKHE
poOIEMBl, CBSI3aHHBIE C
okcuaom yriepona (IV)

VYrospHasa KUCIIOTa U €€ COJIN


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

39

40

41

42

43

44

45

46
47

[MpakTnueckas padora N2 4
o teme "[lonyyenue
YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakiys Ha
KapOoHaT-MOH"
[lepBoHaYaIbHBIC TIOHATHUS
00 OpraHNYeCKHX BEIIEeCTBAX
KaK O COCIMHCHHUSX
yriepozaa

Kpemuuii u ero coeguHeHus

[TpakTuueckas padora N2 5.
Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
no tTeMe «Baxxueriniie
HEMETAJIBI K UX
COCTUHCHHUSY

KonTponbhas padora N3 o
TeMme «BaxknHeimue
HEMETaJIJIBI ¥ UX
COCITUHEHHUSY

OO01as xapakTepucTHKa
XAMUYECKHX DJIEMESHTOB —
MeTauIoB. MeTramnndeckas
CBSI3b U METAJIMYECKAs
KpUCTAJUITMYECKasl PelIETKa.
duznyeckue CBOMCTBA
METaJIJI0B

XUMHYECKHE CBOMCTBA
METAaJJIOB.
DNEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB
OO6mwme crmocoOb! MOTyIeHUS
MeTasioB. CIIIaBEIL.
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakiuii, eciy OJ1H U3
pEareHToB COAEPKUT
puMecH

[TonsiTe 0 KOppO3UN
METaJJIOB

Illenoynbie METAIIBI


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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52

53

54

55

56

57

58

59

60

61
62

OKCHUIBI M THAPOKCUIBI
HATpHUS U KaJust
Illenouno3eMenbHEIC
MeETaJUIbI — KAJIBIUN U
Mar"um

Baxxueimnne coeimHeHNS
KaJIbIIHS

O06o061ieHuE U
CHCTEeMaTH3alus 3HaHUI
JKE€cTKOCTh BOJBI U CIOCOOBI
€€ yCTpaHEHHUS
[TpakTuyeckas padora N2 6
1o TeMme "JKEcTKOCTh BOJIBI U
METO/bI €€ yCTpaHeHUs"

AnmroMuHUH

AmpoTepHbIe cBOMCTBA
OKCHJIa U TUJIPOKCH]IA

Kemeso

Oxkcuibl, TUIPOKCUIIBI U
conu xenesa (I1) u xenesa
(rm

O06o06menue u
CHCTEeMaTH3alus 3HaHUI
[TpakTryeckas pabora N2 7.
Pemenne
SKCIEPUMEHTAIIbHBIX 3a7a4
no tTeMe «Baxxueliniie
METaJIJIbl U UX COCIUHCHUS
Breraucnenus 1o
YpaBHEHHUSM XUMHUYECKUX
peaKkuuii, €Ciii OJIMH U3
peareHTOB J1aH B U30BITKE
WJTU COJIEPYKUT MPUMECH.
Breraucnennss MaccoBoi
JI0JIA BBIXOJ1a MIPOJIYKTa
peakiuu

O06o061ieHue U
CHCTEMAaTHU3allNs 3HAHHUI

KonrponsHas padora N24 o


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

TeMe «BakHenme MeTauibl
1 UX COEIUHEHUS)
BemwectBa u marepuassl B

63 [OBCEIHEBHOU KU3HU 1
YyeJI0BeKa

64 XUMHUECKOE 3arpsA3HEHUE 1
OKpYKaroIIel cpebl
Ponbs XuMuM B pelieHuu

65 P 1

9KOJIOTUYECKUX NPOodIIeM
PesepBHBIii ypOK.

66  OO6oOmeHnue u 1
cUCTEeMaTU3alus 3HAaHUU
PesepBHbIii ypOK.

67  OO6oOueHune u 1
CUCTEMAaTH3alMsl 3HAaHUU
PesepBHbIit ypoK.

68 O6o006meHue u 1
CHCTEeMaTH3alus 3HaHUI
OBHIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Xumus, 7 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne

* Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A., AKinoHepHOe
obmectBo «M3naTenscTBO «IIpocBeiieHme

* Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A., AKinoHepHOe

obmectBo «M3narenbcTBo «lIpocBemenue»


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
[Toypounoe mianupoBanue 1o xumuu Ski1. ['abpuesnsn 0.C.I[Toypounoe

iaHupoBanue no xumuu 9 ki.I'abpuensa O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



