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1. HosicHuTeJbHAA 3aIMCKA
Pabouast mporpamma Kypca XHMHH JUTSI OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBUU ¢ DenepaabHBIM
rOCYJapCTBEHHBIM 00pa3oBaTelbHBIM CTAaHAAPTOM O0IIero oOpa3oBaHUs. B Hell Takke y4UTHIBAOTCS
OCHOBHBIC HJeH W mojoxkeHus [IporpamMmbl pa3BUTHS W (OPMHUPOBAHHS YHHBEPCAIHHBIX YYCOHBIX
JeUCTBUH JUIsI OCHOBHOT'O 00ILIero o0pa3zoBaHusl.

B cooTBeTCTBUY C 3TUMU JTOKyMEHTaMH 00YYaroIIHecs JOKHBI OBJIAETh MPUEMaMH, CBSI3aHHBIMH
C OIpe/IeIEHUEM IOHATHUI: OrpaHUYMBATH WX, ONMUCHIBATh, XapaKTepPU30BaThb M CPAaBHUBATh. Tak Kak
XAMHUSI — HayKa JKCIIEPHUMEHTANIbHAS, OOydJarouirecs JODKHBI OBJIAJCTh TAaKUMH IT03HABATEIHHBIMH
y4eOHbIMU JI€HCTBUSMHU, KaK S3KCIIEPUMEHT, HaOIIo/eHHe, HU3MEpEeHHE, ONHCaHHEe, MOJEIUPOBAaHUE,
THIIOTE3a, BBIBOA. B mporecce m3ydeHns Kypca y oOydaromuxcs MpoIoiDKalT (OPMHPOBATHCS YMEHHS
CTaBUTb BOIPOCHI, OOBACHATh, KIACCU(PUIMPOBATH, CPABHUBATH, ONPENENIATh UCTOYHUKH MH(POpMAIUH,
Mojy4yaTh M aHaJIM3UpPOBaTh €€, TOTOBUTH HH(OPMAIIMOHHBIA MPOAYKT, MPE3EHTOBATH €0 M BECTH
muckyccuto. CreoBaTeNbHO, e TeIbHOCTHBIN MOIX0A B U3YUYEHUH XUMHUH CIIOCOOCTBYIOT JOCTHIKEHHIO
JMYHOCTHBIX, IPEAMETHBIX U METANPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B ocHOBY Kypca 1onokeHsl CleAyroIne Haeu:

MaTepHaJIbHOE eIMHCTBO M B3aMMOCBSI3b OOBEKTOB U SABJICHUH MPUPOJIBI;

Beylllas POJb TEOPETHUYECKUX 3HAHUHM JUIsl OOBSACHEHUS M NPOrHO3UPOBAHMSA XMUMHUYECKHX SIBICHHUH,
OLICHKH MX MPAKTHYECKOW 3HAYMMOCTH;

B3aMMOCBSI3b KQUECTBEHHOH 1 KOJMYECTBEHHON CTOPOH XUMUYECKUX 0OBEKTOB MaTEPHATLHOT'O MHPA;
pa3BUTHE XUMHYECKOW HAyKd U MPOU3BOACTBO XHWMHYECKHX BEIIECTB U MaTEpUAIIOB IS
YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEW 4YenoBeKa W OOIIeCTBa, PEIICHUS TJIOOATBHBIX MPOOIEM
COBPEMEHHOCTH;

TCHETHUYECKas CBSI3b MEX/Ty BEI[ECTBAMHU.

OTH Ul peaTn3yloTcsl B Kypce XMMUU OCHOBHOM IIKOJIBI MyTEM TOCTUKEHUS CIEAYIOIINX HeJIei:
@opMUpOBaHUE y YYAIIUXCS XMMHYECKOW KApTHHBI MHpa, KaK OPraHUYECKOM 4YacTH €ro LENOCTHOU
€CTECTBEHHO-HAayYHON KapTUHBI.

PaszBuTne mo3HaBaTEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEW ydalluxcs B
mporecce HM3ydeHHs HUMH XUMHUECKOW Hayku M e€ BKIaJa B COBPEMEHHBIH Hay4YHO-TEXHUYECKUH
nporpecc; popMupoBaHUE BaXKHEHIINX JIOTHYECKUX ONEpalliii MBIIIIEHUS (aHaIHU3, CHHTE3, 0000IIeHue,
KOHKpPETHU3alisi, CPaBHEHUE U Jp.) B IpoOLecce MO3HAHUSA CUCTEMbl BAKHEWIIMX MOHATHI, 3aKOHOB U
TEOpU O COCTaBE, CTPOCHUHU M CBOMCTBAX XMMUYECKUX BEIIECTB.

Bocnuranue yoexx1€HHOCTH B TOM, YTO IPUMEHEHUE MOJIyYE€HHBIX 3HAHUN M YMEHUHN 110 XUMUU SIBJIIETCS
O00BEKTUBHOW HEOOXOIMMOCTBIO IJIsi Oe30MacHOoi paboThl C BEIIECTBAMH M MaTepHajaMH B OBITY U Ha

IIpOU3BOACTBEC.



* [IpoexkTpoBaHne W peanu3alius BBHIITYCKHUKAMHA OCHOBHOM IIIKOJIBI JIMYHON 00pa3oBaTeIbHOM
TPaeKTOpHH: BHIOOP TIpoduis 00y4eHHs B CTapIIel MIKOJIe WU MPodecCHOHATBFHOTrO 00pa3oBaTEbHOTO
YUpEKIACHUS.

» OBlajicHHEe KJIIOYEBHIMU KOMIIETEHIIUSMU: Yy4eOHO-TI03HABATEIbHBIMU, WH()OPMAIIMOHHBIMH,
HEHHOCTHO-CMBICIIOBBIMHU, KOMMYHUKATHBHBIMHU.

JUis JOCTHXKEHUS ITHX Iiefiell B Kypce XMMHUHU Ha CTYNEHH OCHOBHOT'O OOILIEro 00pa3oBaHUs peLIaroTCs
CIIeyIOIKeE 3a/1aUM:
* (dopMHpYIOTCS 3HAHUS OCHOB XMMHYECKOW HAyKH — OCHOBHBIX (DAaKTOB, MOHATHUN, XMMHUYECKUX
3aKOHOB U T€OpPUH, BHIPAXKEHHBIX MIOCPEACTBOM XMMHUECKOIO S3bIKA;
*  pa3BUBaIOTCS yMeHUA HaOmogaTb U OOBSICHAIOT XUMHUYECKHE SBJICHUS, MPOUCXOISAIINE B
MIPUPOJIE, TAOOPATOPHBIX YCIOBHSX, B OBITY M Ha IPOU3BO/ICTBE;
*  mpuoOpeTaroTCs ClelualbHble YMEHHS M HAaBBIKM 10 0€30MacHOMY OOpAIleHHI0 ¢ XUMUYECKUMHU
BEIIECTBAMH, MaTepHallaMH | TPOIECCAMHU;
* (opmHpyeTcsi TyMaHHUCTUYECKOE OTHOIICHHE K XMMUHU KaK MPOU3BOJAMTENBHOM CHile 001IecTBa, ¢
MIOMOIIBIO0 KOTOPOM pelaroTcst rinodanbHble MPoOIeMbl UeI0BEUECTBA;
*  OCYUIECTBJISETCS MHTETpaIisl XUMUYECKOW KapTHHBI MUPA B €UHYIO HAYUYHYIO KapTHUHY.
PabGouas mnporpamma peanusyercss Ha ocHoBe YMK co3zmaHHOro moa  pyKOBOACTBOM
INabpuensnaO.C.
1. Tabpuensn O. C. Xumus. 8 kinacc : yueOHHK Tt 001eoOpa3oBarenbHbix opranm3anmii / O.  C.
Iabpuensu, U. I'. Octpoymos, C. A. CiagkoB. — M.: [Ipocsemenue, 2021
2. T'abpuensn O. C. Xumus. 9 knace : yueOHUK U1t 001ieoopa3oBarenbHbIx opranuzamnuii / 0. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2021
Y4eOHUKH COOTBETCTBYIOT DenepaibHOMYy T'OCYJapCTBEHHOMY 00pa3oBaTeIbHOMY
crannapty. PekomennoBansl Munucrepctsom npocenieHus Poccuiickoit denepanuu.
[Iporpamma paszpabGorana B cooTrBeTcTBUM ¢ ydeOHbIM mmaHoM MKOY Bonbmieanadyxckoit
COII  pgns ypoBHS OCHOBHOTO OOWIEro 00pa3oBaHMS C HCIOJB30BAaHHEM COBPEMEHHOTO
000pyIOBaHUSI LIEHTPA €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBiIeHHOCTH «Touka
pocra». Ha 6a3ze mentpa «Touka pocrta» oOecrmeunBaeTcs peanu3anus 00pa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAY4YHOM M TEXHOJOTMYECKOW HalpaBlIE€HHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpEOOBAaHUSMHU 3aKOHOJATENbCTBA B cdepe oOpazoBaHus U C Y4ETOM
pexomeHanuit PenepanbHOro oneparopa yueoHoro npeaMera « XuMus».

2.00mas xapakTepuCTHKa Y4e0HOI 0 npeaMera
B coorBercTBUM ¢ (henepaabHBIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaPTOM OCHOBHOI'O OOIIETO

0o0pa3oBaHMs ydJamiuecss JOJDKHBI OBJIAJICTh TAKUMHU TO3HABATENbHBIMH YYCOHBIMH JEHCTBUSMH, KaK
yMeHue (opMyIupoBaTh MpOOJIEeMy U THIOTE3Y, CTAaBUTh LIEIH U 33[a4d, CTPOUTDH IJIAHBI JOCTHKEHUS
1eJel W pelIeHus TTOCTABJICHHBIX 3a/a4, MPOBOAUTH SKCIIEPUMEHT W Ha €ro OCHOBE JIeJaTh BBIBOJBI U
YMO3aKJIIOUEHUSI, TIPEJICTABIIATh UX U OTCTAWBaTh CBOIO TOUKY 3peHusi. Kpome 3Toro, yyammecs: 10JKHbBI
OBIIAJCTh MPUEMaMH, CBS3aHHBIMU C ONpPEIEICHHEM MOHSATHUI: OrpaHUYMBATh HX, OIUCHIBATD,
XapaKTepu30BaTh U CpaBHUBATh. CleI0BaTEIbHO, IPU W3YYCHUU XUMHUU B OCHOBHOMW INKOJIC YYAIIUECs
JOJKHBI OBJIAJIETh YUEOHBIMU JIEHCTBUSMH, MO3BOJISIIOIIMME UM JOCTUYh JIMYHOCTHBIX, MPEAMETHBIX U
MeTanpeMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

[Ipemmaraemas mporpamMMa Mo XHMHM PACKPBIBAET BKJIAJ] y4eOHOrO MpeaMeTa B JOCTIKEHUE Ieei
OCHOBHOT'0 00111ero 00pa30oBaHus U OMPEIeNIeT BaKHEHIIINE CoJepKaTeNIbHbIE TNHUU TIPEeIMeTa:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHUH BEILECTB, X CBOWCTBAX M OMOJIOTHYECKOM 3HAYCHU U,



* «(XUMHUYECKAsl PEaKlus» — 3HAHUE O MPEBPAIICHUSIX OJIHUX BEUIECTB B JIPyrue, yCIOBHUSAX MPOTCKAHUS
TaKUX MPEBPAIEHUH U CII0c00axX yIpaBICHUS PEaKIIUSIMU;

* «(IPUMEHEHHE BEIIECTB» — 3HAHHE U OMBIT 0E30MacHOro OOpalleHHs ¢ BElIeCTBAMH, MaTepuaiaMu U
poreccamu, He0OXOIUMBIMU B OBITY U Ha IIPOU3BOJICTBE;

* (I3bIK XMMHH» — ONEPUPOBAHHUE CHUCTEMOM BAKHEHUIIMX XUMUYECKUX MOHSITUN, 3HAHUE XUMHYECKOU
HOMEHKIIaTyphl, a TaKXe BIAJCHUE XHUMHUYECKOW CHMBOJMKOM (XUMHUYECKUMHU QopMyIamMu U
YpaBHEHUSIMH).

3. MecTo yueOHOro npeamera B y4eOHOM ILIaHe
Xumusi B OCHOBHOM IKoje u3ydaercs 8 u 9 xiaccax. O61iee uncio yaeOHbIX 9acoB 3a 2 roja oOy4eHus
cocrasisietr 138,u3 Hux 70 (2 4 B Henemto) B 8 kiacce, 684 (2 yaca B Heneno) B 9 kiacce.

[Tpennaraemslif Kypc XOTsI U HOCUT OOIIEKYJIbTYPHBINA XapakTep M HEe CTaBUT 3aJlauy NpoQecCuOoHaNIbHON
MOJIrOTOBKK O0YyYarOUINXCs, TEM HE MEHEE MO3BOJISIET UM OMPEIEIUThCSA C BEIOOpOM mpoduiis o0ydeHus
B CTapuIe LIKOJIE.

3HaYMTENbHOE MECTO B COJAEP’KAaHMHM Kypca OTBOAUTCS XUMHMUYECKOMY 3KcrepuMeHTy. OH OTKpBIBaeT
BO3MOXXHOCTH (DOPMHPOBATH Yy YUAIMXCS CIICIIUAIBHBIC TIPEAMETHBIC YMEHUS:
— paboTarth ¢ BelleCTBaMH,
- BBINOJIHATH MPOCTBIE XUMUUECKUE OIBITHI;
— VUUT HIKOJHHHUKOB O€30MacHOMY M JKOJIOTMYECKH T'PaMOTHOMY OOpAalIeHHIO C BEUIECTBAMH B

OBITY M Ha POU3BOJICTBE.

IIporpamMmoii mpeycMOTpeHO NpOBeICHHE:

8 KIace

KOHTPOJIbHBIX paboT — 4 yaca,

IPAaKTUYECKUX padoT — 7 4acos.

9 kiacc
KOHTPOJIBHBIX paboT — 4 yaca,

IPAaKTUYECKUX padoT — 7 4acos.

Cpoxk peanuzanuu yaeOHOU MPOrpaMMbl- OAUH Y4€OHBIH o

4. lleHHOCTHBIC OPHEHTHUPHI COJePKAHUA Y4eOHOro nmpeaMera « XHMHD)
VY4eOHblil npeamer «XUMHUsD), B COAEPKAHUU KOTOPOTO IJIABHBIMH KOMIIOHEHTaMH SIBJISIIOTCA Hay4dHbIE

3HaHUS U HayYHbIC METOABI TO3HAHUS, MTO3BOJISIET MPOOYXKAATh Y yUaIIUXCS SMOIHMOHATBHO-LIIEHHOCTHOE
OTHOLIEHHE K M3y4yaeMOMY MaTepuaiy. B pe3ynbrare yueOHOH AEATENBHOCTH CO3/AIOTCS YCIOBHS JUIS
¢opmupoBanusa cucreMbl IeHHoOcTel. Ilo3HaBarenpHas QyHKUMA ydyeOHOro mnpeaMeTra «XHUMHSD)
3aKITI0YAETCs B CIIOCOOHOCTHU €T0 COJlepKaHMsI pa3BUBATh LIEGHHOCTHBIE KAYECTBA Y YYAIIHUXCS.
Ilo3HaBaTe/IbHbIC LIEHHOCTH: OTHOIICHHE K XMMHMYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB
KYyJIbTYpbl 4eJIOBEKa HapsAy C APYTMMH €CTECTBEHHOHAYYHBIMHM 3HAHUAMM; OKPYKAIOIIEMY MHPY Kak
MHUpPY BEILIECTB U NPOMCXOAAIIMX C HUMH SBJICHUN; MO3HABATEIbHOW NEATEIBHOCTU (KaK TEOpEeTHYE-
CKOM, Tak M OHKCHEPUMEHTAIbHOM) KaKk MCTOYHMKY 3HAHUH; IOHMMaHHe: OOBEKTHMBHOCTH U
JIOCTOBEPHOCTH 3HAHUM O BEIIECTBAX U MPOUCXOALINX C HUMH SIBJICHUSX; CIIO)KHOCTH U OECKOHEYHOCTHU
Ipolecca Mo3HaHus (Ha IPUMEpPE HUCTOPUM XUMHUUYECKUX OTKPBITHI); NEMCTBHS 3aKOHOB IPUPOIBI U
HEOOXOJMMOCTH HX ydeTa BO BceX cepax NesTeIbHOCTH YEIOBEKa; 3HAUEHUS XUMHUECKUX 3HAHUM 11
pelieHns riao0albHbIX MpoOJeM YeIoBeuecTBa (SHEPreTHYECKOH, ChIPhEBOM, MPOJAOBOIBLCTBEHHOM,
3JI0POBbS U IOJITOJIETUS YEJIOBEKA, TEXHOJIOTHYECKUX aBAPH, TT00aTbHON SKOJIOTHHU U JIp. ).

IlenHocTn Tpyaa M ObITa: OTHOLIEHHE K TPYAOBOW JEATENbHOCTH KaK €CTECTBEHHOW (U3MYECKOH U
MHTEJJIEKTYyaJIbHOW HOTPEOHOCTH, TPYAY KaK TBOPYECKOM JEATENbHOCTH, IMO3BOJIAIOIIENH MNPUMEHSTH



3HaHUs Ha IPAKTUKE; COXPAHEHHE U MOAEepKAHNE COOCTBEHHOTO 3710POBbS U 3/10POBbsI OKPYXKAIOILUX, B
TOM 4YHCJIE OpPTraHU3aIUs MUTAHUS C YIETOM COCTaBa M SHEPreTHMUYECKOH IIEHHOCTH IMUIIM; COOII0IEeHUE
IpaBUII 0€30MacHOr0 MCIOIb30BAHUS BEILECTB (JEKAapCTBEHHBIX MPENaparoB, CPEIACTB ObITOBOM XHMUH,
MECTULIUIOB, TOPIOYE-CMA30UHBIX MATEPHAJIOB H JIP.) B MOBCETHEBHOM >KU3HM, OCO3HAHUE JTOCTHIKCHHS
JMYHOTO YCIIeXa B TPYAOBOHM NESATETHHOCTH 33 CUET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C
COLIMAJIbHBIMU CTaHJApTaMH M MOCIEAYIOIIUM COLMAIBHBIM OJJOOPEHUEM JTOCTUKEHUN HAyKH XHUMHU U
XHUMHAYECKOTO TIPOM3BOCTBA ISl PA3BUTHUSI COBPEMEHHOTO OOIIECTBA.
HpaBcTBeHHbIE 1EHHOCTH: OTHOLIEHHE K cebe (0CO3HaHHE COOCTBEHHOI'O JOCTOMHCTBA, YYBCTBO
OOILECTBEHHOr 0 J0/Ira, JUCUUIUIMHUPOBAHHOCTh, YECTHOCTh U IPaBAMBOCTh, IIPOCTOTA U CKPOMHOCTb,
HETEPIMMOCTh K HECHPaBEJIMBOCTH, NMPHU3HAHWE HEOOXOAWMOCTH CaMOCOBEPIICHCTBOBAHUS), APYTHM
aroasM  (TyMaHHM3M, B3aMMHOE YBaXEGHHE MEXAY JIIOJAbMH, TOBAapHINECKas B3aUMOIOMOIIb H
TpeOOBaTENbHOCTh, KOJMJIEKTHBH3M, 3a00Ta O JPYTUX JIOAX), mpuponae (OepexHOe OTHOLICHHE K ee
OOraTCTBY, HETEPIIUMOCTh K HAPYHNICHUSIM OKOJOTHYECKUX HOPM H TpeOOBaHWH, HSKOIOTHYECKU
IpPaMOTHOE OTHOIIEHHE K COXpaHEHHIO Tuapochepsl, aTMOc]ephl, MOYBBI, OHOCGHEpHI, YEIOBEUECKOrO
OpraHu3ma; OLeHKa JIeHCTBHS BOMPEKU 3aKOHAM IPUPOBI, IPUBOAIIET0 K BOSHUKHOBEHUIO TJI00AIbHBIX
mpoOseM); MOHMMaHHEe HEOOXOMUMOCTH YBAKUTEIHHOTO OTHOIICHUS K JOCTHIKEHHSM OTCUECTBEHHOM
HayKH, UCCIIeIOBATENbCKOM IEATEIbHOCTH POCCUHCKUX YUCHBIX-XUMHUKOB (TTaTPUOTUYECKUE UYBCTBA).
KoMMyHHMKaTHBHBIE IEHHOCTH: OTHOIIEHHE K HOpMaM s3blka (€CTECTBEHHONO M XHMHYECKOro) B
pa3IMyYHbIX HCTOYHUKaX HHpopmanuu (nurtepatypa, CMMU, WuTepuer u jp.); NOHUMaHHE
HEOOXOIMMOCTH: TMPUHATHUS PA3IMYHBIX CPEJCTB M MPUEMOB KOMMYHMKAIIUU; MONYyYEHHUs] MHPOPMAIIUU
U3 pa3IMYHbIX UCTOYHMKOB; apryMEHTHUPOBAHHOW, KPUTHUECKON OLIEHKU MH(pOpMAalUU, NOTYYEHHOU U3
Pa3UYHBIX MCTOYHUKOB; COOOIIEHHUS TOYHOW M TOCTOBEPHOM HH(OpMAINH, SCHOCTH, JOCTYITHOCTH,
JIOTMYHOCTH B 3aBHCHUMOCTHU OT II€JIH, IMOJHOTHI WJIM KPAaTKOCTH HW3JI0XKEHUS WH(POPMALUU; CTPEMIICHHS
MOHATh  CMBICT OOpalleHHONW K 4YeloBEeKy peud (yCTHOM M TNHCBMEHHOM); BeJEHUs Auanora Jyis
BBISIBIIGHUS] PAa3HBIX TOYEK 3PEHUSI HA PACCMaTPHUBAEMYI0 MH(OpMAIMIO; BBIPAKEHHS JIMYHBIX OLIEHOK H
CY)XJICHHI; IPUHATHUS BBIBO/IA, KOTOPBIH (POPMUPYETCS B MPOIIECCE KOMMYHHUKAIIHMH.
JcTeTHYeCKHe HEeHHOCTU: TO3UTUBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOILEHHE: K OKPY)KAIOLIEMY MHUPY
(kpacoTa, COBEpIICHCTBO M TAPMOHHSI OKPYXKAIOIICH MPUPOIBI U KOCMOCA B IEJIOM); IPHPOJHOMY MUDPY
BEIIECTB U UX MPEBPALCHUI HE TOIBKO C TOYKU 3pEHUS MOTPEOUTENs, a KaK K HICTOYHUKY IIPEKPaCcHOTO,
TapMOHUYHOT'0, KPacHBOI'O, MOJYMHSIOIIErocsl 3aKOHOMEPHOCTSIM, MPONOPLHMOHAIBHOIO (Ha IMpHUMepe
B3aMMOCBSI3M CTPOEHHS M CBOIMCTB aTOMOB W BEIIECTB); BBITOJHEHHUIO YUEOHBIX 3a]lad KaK K MpPOIIeccy,
JIOCTABIISIIOIIEMY 3CTETHYECKOE YIOBOJBCTBHE (KPacHBOE, M3AIIHOE PEUICHHE WM J0Ka3a- TeNbCTBO,
IIPOCTOTA, B OCHOBE KOTOPOM JICKUT I'apMOHUS); NOHUMAHHUE HEOOXOIMMOCTH H300pa)kKeHHs HCTHHBI,
HAyYHBIX 3HAHWI B YyBCTBEHHOW Qopme (Hampumep, B TMPOU3BEICHUAX HCKYCCTBA, ITOCBSIICHHBIX
HAyYHBIM OTKPBITUSAM, YUCHBIM, BEIIECTBAM U UX MPEBPALLCHHSIM).

S. JIn4HOCTHBIE, MeTaNpeAMeTHbIE H NpPeIMeTHbIE pPe3y/JbTaThl 0CBOCHUSI Kypca XMMHH

[To 3aBepieHNIO Kypca XMMHUU Ha 3Tare OCHOBHOTO 00IIero 00pa30BaHUs BHITYCKHUKH OCHOBHOM
LIKOJIBI JOJKHBI OBJAJETh CICAYIOIIUMHA PE3YIbTaTAMU:
JIn4HOCTHBIE pe3y/IbTaThl:
1) oco3HaHue CBOEW STHUYECKOW MPUHAICKHOCTH, 3HAHME MCTOPHUM XMMHH M BKJIAJa POCCHMCKOMN
XUMHUYECKON HAYKU B MUPOBYIO XUMHIO;
2) ¢dopMupoBaHHE OTBETCTBEHHOIO OTHOLICHHS K IMO3HAHUIO XHMMHH;, TOTOBHOCTH U CIIOCOOHOCTH
yUYaIIUXCsl K CaMOPa3BUTHUIO M CaMOOOPa30BaHHWIO HAa OCHOBE HM3yYCHHBIX ()aKTOB, 3aKOHOB M TEOPUI
XMMHH; OCO3HAHHOTO BHIOOpA U TOCTPOCHKE UHANBHUIYAEHOM 00pa30BaTENbHON TPAEKTOPHUH;



3) dbopmupoBaHHE MEIOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPA, HEOTHEMJIEMOH YacThIO KOTOPOM
ABJIICTCA XUMHWYCCKAA KapTUHA MUPaA,

4) oBiazeHHWE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YpPOBHIO Pa3BUTHUS HAYKH U OOIIECCTBEHHOM
IMPAaKTUKH, B TOM YUCJIC U XUMHWYCCKNM;

5) ocBOeHHE COIHMATIBHBIX HOPM, MPaBHJ TMOBEIACHHS, pojieii U (HOpM COIMAIBHONW KHU3HH B COLIUYME,
MPUPOJIE U YAaCTHOM KHU3HU HA OCHOBE OJKOJIOTMYECKOW KyIbTypbl W 0O€30MacHOro oOpalieHus ¢
BCIICCTBAMH N MaTCpHUaATIaMHU,

6) ¢opmHEpoBaHNE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHWU CO CBEPCTHHKAMHU U B3POCIBIMU B
nporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO TOJE3HOM, Yy4eOHO-HCCIIe0BATEIbCKOM, TBOPUYECKOW H
APpYTrux BUAOB ACATCIbHOCTH, CBA3aHHBIX C XHUMHEU.

MeTtanpeaMeTHble pe3yJibTATHI:

1) ompenenenue uenell cOOCTBEHHOrO0 OOYYeHMsI, IOCTAHOBKA U (hopMynupoBaHHe sl ce0s HOBBIX
3ajay;

2) nIaHUpPOBAHUE MYTEHl JOCTHKEHUS KEJIAaeMOro pe3yabTara 00y4eHHs] XUMUU KaK TEOp €TUYECKOro, TaK
1 DKCIEPUMEHTAIBHOTO XapaKTepa;

3) cooTHeceHHE CBOMX ACUCTBUM C IUIAHMPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIECHHE KOHTPOJISI CBOEH
JEeSITENFHOCTU B MPOIECCE TIOCTHKEHHUS Pe3ylbTaTa, OnpeAeeHue CocoO0B IEHCTBUI MPHU BHIMOIHEHUN
71a00PaTOPHBIX U MPAKTUUYECKUX padOT B COOTBETCTBUU C MPaBUIaMHU TEXHUKU 0€30aCHOCTH;

4) onpeneneHUe MCTOYHUKOB XWMHYECKOM WHGOpMaluU, MOJyYeHHE W aHaiu3 e€, Cco3JIaHue
MH(OPMAIMOHHOT 0 TPOAYKTA U €0 MPe3eHTAIUS;

5) WCIONB30BaHHWE OCHOBHBIX HWHTEIJIEKTYaJbHBIX OMNEpaluii: aHajdu3a M CHUHTE3a, CpPaBHEHUS W
cHCTEeMaTu3aluy, OOOOIIEHUS W KOHKPETH3aIlMH, BBISIBICHUE MPUYHMHHO-CIEACTBEHHBIX CBS3€H H
MOCTPOEHUE JIOTMUECKOTO PACCYKICHHUS M YMO3aKIIOUeHUS (MHIYKTHUBHOTO, MAEIYKTUBHOTO U TIO
aHaJIOTMH) Ha MaTepuaje eCTECTBEHHO-HAYYHOI'O COJIEP/KaHus;

6) yMeHHE CO3/1aBaTh, IPUMEHSTh U IPEOOPa3OBBIBATH 3HAKU U CUMBOJIBI, MOJICIHM U CXEMBI ISl PELICHUS
y4eOHBIX U MTO3HABATENIbHBIX 33/1a4;

7) bopMupOBaHUE M PAa3BUTHE IKOJOTUYECKOI0 MBIIIJICHHS, YMEHUE IPUMEHATh €ro B M03HABATEIbHOM,
KOMMYHHUKATHBHOM, COLMAIIbHON MPAKTUKE U PO(PECcCHOHANBHON OpUEHTALINN;

8) renepupoBaHue UJEH U ompe/eNieHne CPeICTB, HEOOXOIUMBIX Ui UX peallh3allHH.

IIpenmeTHble pe3ybTaThI:

1) ymenue 0003HauaTh XMMUYECKHE JIEMEHTHI, HA3bIBATh UX U XapaKTEPHU30BaTh HA OCHOBE MOJIOKEHHUS B
nepuoauyeckoit cucreme /. . Menaeneena;

2) ¢dopMynupoBaHHE W3YYEHHBIX IMOHSTHUN: BEUIECTBO, XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE U CI0XKHOE BELIECTBO, XUMUUYECKAsT PEAKLIMS, BUIbI XUMUYECKUX PEAKIUHI U T.
IL.;

3) onpeaenenue 1no ¢popMysiaM COCTaBa HEOPraHMUECKUX U OPraHNYEeCKUX BEUIECTB, BAJIGHTHOCTH aTOMOB
XMMHYECKUX 3JIEMEHTOB UJIM CTEIIEHU UX OKUCIICHUS;

4) nonnmaHue uHGOpMaIuu, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (DOPMYIIBI U ypaBHEHUS;

5) yMeHme KiaccH(UIIMPOBATH MPOCThIe (METaUIbl, HEMETAJLIbI, OJIATOPOJHBIC Ta3bl) U CIOXKHBIC
(OuHapHbIe COEIMHEHHUS, B TOM 4YHCJIE€ M OKCHUIBI, & TAaKXKe THUIPOKCHUIBl — KHUCIOTHI, OCHOBAHUS,
am(oTepHbIe THIPOKCUJIBI — U COJIN) BEILIECTBA;

6) dbopMynMpoBaHHE NEPUOAUUECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYpPhl U HHPOPMAIH, KOTOPYIO HECET
[IepUOIMYECKas CHUCTeMa XHUMHYeckux odiaeMeHToB [JI. . Menneneesa, packpbiTue 3HAYCHHUS
MEPUOINYECKOT0 3aKOHA;



7) yMeHME XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BH/Ibl XUMUYECKUX CBA3EH U THUIIbI KPUCTANIMYECKUX
pPEelETOK;

8) omucaHue CTPOEHUS aTOMOB XHWMHYECKHX JJIEMEHTOB C MOPSAKOBBIMH HoMmepamu 1—20 u 26,
OTOOpPKEHUE UX C TIOMOIIBIO CXEM;

9) cocraBnenue HopMys OKCHAOB XUMUYECKUX FIIEMEHTOB M COOTBETCTBYIOIIUX UM THUPOKCH/IOB;

10) HamMcaHue CTPYKTYPHBIX (POPMYN MOJNEKYISIPHBIX COCIUHEHUH U (POPMYIBHBIX €JUHMII MOHHBIX
COEIMHEHH 10 BaJIGHTHOCTH, CTETIEHH OKHUCIICHUS WM 3apsly HOHOB;

11) ymenue popMynupoBaTh OCHOBHBIE 3aKOHBI XMMHHU: TIOCTOSHCTBA COCTaBa BEIECTB MOJIEKYJISPHOTO
CTPOEHUSI, COXPAHEHUS MacChl BEIIECTB, 3aKOH ABOraJpo;

12) ymeHue ¢opMyaupoBaTh OCHOBHBIE IIOJOXKEHUS AaTOMHO-MOJIEKYJISPHOI'O YUYEHUS U TEOpUH
AIEKTPOIUTUUYECKON JUCCOLMALNY;

13) onpenenenue Npu3HaKoOB, YCIOBUN MPOTEKAHUS M MPEKPAILIEHUS XUMHUUECKUX PEaKLUi;

14) cocraBieHHuEe MOJEKYJISPHBIX YPaBHEHHH XUMHUYECKUX peakUui, MOATBEPKAAOIMNUX O00lue
XMMHUYECKHUE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX BEIIECTB U OTPAXKAIOIIUX CBS3H MEXKAY
KJIacCaMU CO€IMHEHMI;

15) cocTaBieHne ypaBHEHUN PEeaKIHil ¢ yyacTHEM 3JIEKTPOIUTOB TaKkKe B HIOHHOU (hopme;

16) onpeneneHre N0 XMMUUYECKUM ypaBHEHUSAM MPUHAIIEKHOCTH PEAaKLUUN K ONPEIENEHHOMY TUIY WIH
BUJLY;

17) cocraBieHue YypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI C MOMOIIbIO METOAa
3JIEKTPOHHOTO OanaHca;

18) npumeHeHHE MOHATUN «OKHCICHHME» U «BOCCTAHOBJIEHHE» MJISI XapaKTEPUCTHKH XUMHYECKHX
CBOICTB BEIIICCTB;

19) ompenenenue ¢ MOMOIIBIO KAayeCTBEHHBIX PEaKIMi XJIOpHUI-, Cyabdar- U KapOOHAT-aHMOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

20) oObsicCHEHHE BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUUYECKUX PEAKIU;

21) yMeHHME XapaKTepu30BaTh IIOJOXKEHUE METAJIOB M HEMETAJIOB B IIEPUOAUYECKOM CHUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, 00IMe (PU3HMUECKUE U XUMUYECKUE CBOMCTBA;

22) 00bsICHEHHE MHOT000pa3Hsl MPOCTHIX BELIECTB SIBJICHUEM AJUIOTPONHH C YKa3aHUEM e€ IPUYHH;

23) ycTaHOBJIEHHE pa3IMuuil TUAPO-, TUPO- U JIEKTPOMETAIUTYPIrUU U WILTIOCTPUPOBAHUE ITUX Pa3INIUN
IIPUMEPaMH MPOMBIIUIEHHBIX CIIOCOOOB MOITY4YEHUS METAIJIOB;

24) ymeHue naBaTh 0Oyt xapakrtepuctuky siemeHtoB |, Il, VIIA rpynm, a Taxkxke Bopopona,
KHCTIOpOJia, a30Ta, cephl, (ocdopa, yrmepoga, KpeMHHUS M OOpa30BAaHHBIX MMM IMPOCTHIX BEIIECTB U
BOXHEHIIMX COCJUHEHUHN (CTpOEHHE, HaXOXAECHUE B MPUPOJE, MOITydYeHUE, PU3NUYECKUe U XUMHUYECKHUE
CBOICTBA, IPUMEHEHNE);

25) yMeHHe ONUCHIBATh KOPPO3HUIO METAIOB U CIIOCOOBI 3AIUTHI OT HEE;

26) yMeHHe IPOU3BOJUTh XUMUYECKUE PACUETHI C UCIIOIb30BAHUEM MOHATUH «MAccoBasl A0JIs BEIECTBA
B CMECH», «KOJMYECTBO BEIIECTBA», «MOJISPHBIA 00BEMY 1O hopMysIaM U YpaBHEHUSAM PEAKIUi;

277) onucaHue CBOMCTB U MPAKTUUYECKOT 0 3HAUEHNUSI U3YyUEHHBIX OPraHMYECKUX BEIIECTB;

28) BBIIOMHEHHE OOO3HAYEHHBIX B IPOrpaMMe HKCIIEPUMEHTOB, pPACIO3HABAHWE HEOPraHMYECKUX
BEIIECTB 110 COOTBETCTBYIOLUM MPU3HAKAM;

29) cobmroenue mpaBui 6e30macHoi paboThl B XMMUYECKOM KaOuHeTe (J1abopaTopuH).

Cucrema oneHku:

1. Ouenka YCTHOIO oTBeTa
OTMeTKa «5»:

- OTBET IIOJIHBIN U IIPaBUJIbHBIN HA OCHOBAHUHU N3Y4YEHHBIX TEOPUN;



- MaTepua U3J0KEH B ONPENEIICHHOW JIOTMYECKOM ITOCIIEA0BATENbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSITEIIbHBIMN.
O1MeTKa «4»;
- OTBET IIOJIHBIM U IIPaBUJIbHBIN HA CHO BAHUU U3Y4YEHHBIX TEOPHU;
- MaTepuall M3JI0KEH B OINPEICIICHHOW JIOTUYECKON IMOCIEI0BATEIbHOCTH, IIPU TOM JOMYIIECHBI
JIBE-TPH HECYIIECTBEHHBIC OIMUOKH, UCTIPABIICHHBIE TTO TPEOOBAHUIOYIUTEIIS.
Ot1MmeTka «3»:
-OTBET TIONHBIA, HO TPU OTOM JOMYIICHA CYIICCTBCHHAas OMIMOKa WA  OTBET
HEIIOJIHbBII, HECBS3HBIIA.
OT™meTKa «2».
- Ipu OTBEeTe OOHAPY)XCHO HEMOHWMAHHE YYaIIUMCSIOCHOBHOTOCOJIEPKAHUS y4eOHOTO
MaTepuajia WA JOIMYIICHBl CYIIECTBEHHBIC OIIMOKH, KOTOpPHIC YYalllMCs HE MOXKET
WCIIPABUTH IPU HABOASIIMX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHka YKcrnepuMeHTaIbHbIX YMeHHii
OIIGHKa CTaBUTCA HAa OCHOBAHUHN Ha6JHOI[CHI/I$I 3a yJYalllUMHCA W NUCBbMCHHOI'O OTYCTAa 3a
paborty.
OT1merka «5»:
- paboTa BBINIOJIHEHA MOJTHOCTHIO U PABUIILHO, CAENIaHbl IPAaBUJIbHbIE HAOIIOICHHS UBBIBODI;

- OKCIIEPUMEHT OCYIIECTBJIEH IO IJIaHy C YY€TOM TEXHHUKH O€30MacHOCTH W TMPaBUJI padOTHI ¢
BEILIECTBAMU MOOOPYI0BAHHEM;
- IPOSBJIEHBI OPraHU3ALUOHHO - TPYIOBbIE YMEHUS, ITONACPKUBAIOTCS
YHCTOTa pabovyero Mecra u MopsAoK (Ha cToie, 9KOHOMHO HCIONIb3YIOTCS PEAKTUBBI).
OtMmeTka «4»:
- paboTa BBHITIOJIHEHA TPABUJIBHO, CAEJaHBI MPABHJIbHBIC HAOIIOEHUS W BBIBOJBI, HO TPH
ATOM DKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JIOMYIICHBI HECYIIICCTBCHHBIE OITHMOKH B
paboTe ¢ BemecTBaMu U 000pyAOBaHUEM.
Ot1MmeTKka «3»:

- paboTa BBITOJIHCHA MPABWJIBHO HE MEHEe YeM HAIOJIOBHHY WJIM JIOMYIICHA CYNICCTBEHHAsS
ommOKa B X0JIe IKCIIEPUMEHTa B 00BSICHEHNH,BO)OPMIICHNN paboThl, B COONIOJCHUH TPaBUII
TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BelecTBaMH U 000pYIOBaHUEM, KOTOpasi UCIIpaBiseTCs
MOTPEOOBAHUIO YUHTEIIA.

OT1MeTKa «2»:

- TONyIIeHbI 1B (M OoJiee) CYIIeCTBEHHBIC OMMOKH B XOZE: IKCIEPUMEHTa, B OOBSICHEHHH, B
opopmiennn paboOThl, B COOMIOJCHUH TPAaBHJI TEXHUKU O€30MacHOCTH Mpu paboTe cC
BEIIECTBAMH ¥ 00OPYJAOBAHHEM,KOTOPBICYJAITUHCA HE MOXET HWCIPaBUTh JaXe II0
TpeOOBaHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YYaIllerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.
3. Ouenka ymenmii pemarb pacuernble 3amaun OTMeTKa
«S»:
-B JIOTMYECKOM pAacCy)KICHHH M pEUIeHHH HeT OIIMOOK, 3ajada pelieHa
PaIMOHAIBHBIMCITOCOO0M;



OTMeTKa «4»:

- B JIOTHYECKOM PACCYXJICHUU W PEIICHUs HET CYIICCTBEHHBIX OIMMMOOK, HO 3ajada pelreHa
HEPAIMOHALHBIM CITIOCOOOM, WITH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIXOMUOOK.
OrMeTKa «3»:

- B JIOTMYECKOM PacCYXJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIECTBEHHAs
omuOKa B MaTeMaTHIECKUXpacueTax.
OrMeTka «2»:
- IMEETCS CYIIECTBCHHBIE OIIMOKH B IOTHYECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHUE OTBETA Ha3aJaHuE.
4. Ouenka NMHCHLMEHHBIX KOHTPOJBLHBLIX pador OTMeTKa
«S»:
- OTBET MOJIHBIN W TIPaBUJIBLHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKA.
OtMeTKa «4»:
- OTBET HEMOJIHBIN WK JOMYIICHO He 00Jiee ABYX HECYIICCTBCHHBIX OIUOOK.
OtMeTKka «3»:
- paboTa BBINIOJIHEHA HE MEHEe YeM HAIOJIOBUHY, JAOMYIIEHA O/IHA CYIIECTBEHHAs OMIMOKA U TPH
9TOM JIBE-TPUHECYIIIECTBEHHBIE.
OTMeTKa «2»:

-pa60Ta BBIITIOJIHCHA MCHBIIIC YEM HaHOJIOBI/IHy NJin COI[ep)KI/IT HECKOJIBKO CYIIICCTBCHHBIX
OIIHMOOK;

- pa60Ta HCBBIITOJIHCHA.

[Ipu oueHKe BBINOIHEHUS MHUCHMEHHOW KOHTPOJIBHOW paboOThl HEOOXOAMMO YYUTHIBATH
TpeOoBaHMs equHOro opdorpaduyeckoro pexnma

5. Onenka TeCTOBBIX paGoT

TecTsl, cocTosAIIME W3 MATH BOIPOCOB MOXKHO HCIOJIB30BATH MOCIE M3YYCHHUS KaXKIOTO MaTepuala
(ypoka). Tect u3 10-15 BompocoB wucmonb3yercs s mepuoamdeckoro kontpons. Tect u3 20-30
BOIMPOCOB HEOOXOIMMOKCIIONB30BATH JIJIsl HTOTOBOTO KOHTPOJIS.

[Tpu oreHMBaHWY MCIIONIB3YETCs CIICTYFOIIAs ITKaja:

s Tecra U3 S BONpocoB

® HET OIIMOOK — OLEHKA «5»;
* oHAa OIINOKA — OLEHKa«4d»,
* IIBE OLIMOKH — OLEHKA«3»,

* TpU OIIMOKH — OLEHKA«2).
Jlnsg Tecta u3 30 BOIIPOCOB:

* 25-30 mpaBUILHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIBLHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBUIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIIe 12 MpaBUWIbHBIX OTBETOB — OTMETKA «2».
O1eHKA BBHITIOJHEHUS TECTOBBIX 3aJaHUN:

o  OtrMeTka «5»: yJamuiics BIOIHUAT TeCTOBBIC 3a1anus Ha 85 — 100%.
e OrMeTka «4»: yJaluiics BHIMOJIHUI TECTOBBIC 3a1aHus Ha 65 — 84%.
e OrMerka «3»: yJyamuiics BBITOIHII TECTOBbIE 3a1anus Ha 49 — 64%.



e OtmeTKa «2»: y4yalluiicsl BHITTOIHUI TECTOBBIE 3a1aHUs MeHee YeM Ha 49%.

KoHTpoJbHO-N3MepuTeIbHbIE MaTepHAJIbl TPETHA3HAUEHBI NJIsi TMPOBEPKH YPOBHS YCBOCHHS
yueOHOro MaTepuajia Ha OCHOBaHHHM OOpa30BaTEIbHOIO MHHHMYMa COJCpXKaHUs OOpa3oBaHHS H
TpeOOBaHMI K YPOBHIO TOJATOTOBKH BBITYCKHHKOB IIKOJ. OHM COCTaBJIEHBI Ha OCHOBE MHOTOJIETHEH
MearOru4eCKOi MPAKTUKU C YIETOM Pa3IUYHBIX METOIMYECKUX Pa3paboToK.

[To Bcem rnaBam Kypca U UX pazzesiaM MpeanaaraeTcs TeKyIuid 1 TeMaTUIeCKU KOHTPOJIb 3HAHUH U
yMeHu B GopMe XUMHYECKUX JUKTAHTOB M TECTOB, CAMOCTOSITEIHFHBIX M KOHTPOJIBHBIX pa0boT. 3a1aHus
000MX BapUAHTOB Pa0dOT CXOJHBI IO COACPKAHUIO U XapAKTEPy BBHIMOTHAEMBIX YUCOHBIX €U CTBUM.

Jns opranusanuu 3¢ ¢GekTuBHON paboThl BCEro Kjacca ¢ y4eTOM HHIUBUIYaIbHBIX CIIOCOOHOCTEH
KaXJIOTO y4alierocs B psije padoT, BXOAAIIUX B MOCOOHME, MPEACTaBICHBI 3aJaHusl Pa3IUIHBIX YPOBHEH
CIIOKHOCTH.

He3zamMeHMMBIM MOMOIITHUKOM TI€Aarora B KOHTPOJIC 3HAHUU SBISIOTCA 3a1aHus B opme Tecta. Ux
MO>HO MCITOJIh30BaTh HAa Pa3HbBIX TANax y4eOHOro mpoiecca:

* MPU U3YYEHUH HOBOT'O MaTepuaa;

+ HAa JTarle 3aKpeIUIeHUs U3yYeHHOT0 MaTepuana,

* Ha ypokax 0000IIaroIero moBTOPEHNS;

* MIPHU TEKYIIEM M TEMATUYE€CKOM KOHTPOJIC 3HAHWUW, YMEHUN U HABBIKOB YUAIIUXCS;

« TIPH MOATOTOBKE yUaluXcs K YK3aMeHaM Kak B YCTHOM, TaK U B MUCbMEHHOU (hopme, 0COOEHHO B

dbopme EI'D.

Jns KakJ10M TeMbl U €€ pa3/IeNIOB MPEUIOKEHBI TECTOBBIE 3a/laHUsI PA3HOTO YPOBHS CIIOKHOCTU B
JIBYX BapHaHTaX, pacCYMTaHHble Ha 15—35 MuH WM Ha Uenblid ypok. (7 BHICTaBJICHUS OICHKHU
MpeIaracTcsi HCIOIb30BaTh CICIYIONIYIO TIPOIICHTHYIO IIKAIY:

35% BBIIIOJIHEHHBIX 33JJaHUNA — OIICHKA «2»;

36—61 % — ornenka «3»;

62—85% — omenka «4»;

86—100% — oreHKa «5».

B 3aBUCHMMOCTH OT pe3y/ibTaTOB BHIMOIHEHHS paOOThI YUUTETh MOXKET BHOCUTH B MIPEIIOKCHHYIO
CHUCTEMY OIEHUBAHUSI KOPPEKTUBHI, ITOCKOJIBKY OCHOBHAS 11€71h KOHTPOJISA B IAHHOM CiTy4ae — He
COOCTBEHHO BBICTABJICHUE OIIEHKH, a ONPE/IeIICHUE YPOBHSI YCBOCHHSI YIATUMUCS YIeOHOTO MaTepuaia u
HampaBJIeHUH AanbpHeiIel paboThl HaJl TOBHIIIEHUEM KauecTBa 3HaHUH

3amanue non nudpoi 1 omenmBaercs 3 Oamtamu; mox nudpoi 2 — 5 Oamramu; moj udpoi 3-8
Oaymramu. 3a1aHus, OTMEUCHHBIE *, — JIJISl MHAUBUTyaJIbHOTO BBITOHEHUSI.

Ecnu He yka3aHo nHOE, KaX bl OTBET YacTeil OllEHUBAETCA:

» yactu A — 2 OayiaMu;

+ yactu B — 4 Gamnamu,;

» yactu C - 6 GayutaMu.

Omnako HE Bce ydwamuecss MPUCTYMaloT K 3amaHusaM dacth C u tem Oosee BBIMOIHSIOT HX
MOJIHOCTBI0. UTOOBI MOBBICUTH MOJIOKHUTEIBHYIO MOTHUBALIMIO K BBIMOJTHEHUIO 3aaHui yactu C, yuurtenp
MO>KET OOBSIBUTH O BBHICTABJIICHUH IO PE3yNbTaTaM TECTa JBYX OIIEHOK: MepBOil — 3a yactu A u B, a BTO-
poit — 3a yacth C — ¢ UCMOJIb30BAHUEM MPOLICHTHOM IIKaJIbl OLEHKH 3HAHUM.

Borpocsl nisi Bcex BUJIOB KOHTPOJISI 3HAHUM COCTaBJIEHBI TaKUM 0Opa3oM, 4YTOOBI MEJaror ¢ ux
MOMOIIbI0 MOT BBISIBUTH 3HAHUS YYalllUXCsl MO BCEM Y3JIOBBIM BOIIPOCaM TJIaBbl M pazjefia Kak Ha
0a30BOM YpOBHE, TIJie HEOOXOIMMO TOJBKO BOCIIPOM3BEJECHHWE Y4YEOHOro Marepuana, Tak W Ha
YCIIO)KHEHHOM YpOBHE, Tne TpeOyeTcs YMEHHE aHaJu3upoBaTh W CPABHUBATh JaHHBIC, MPUMEHSS
TBOpPYECKHE CIIOCOOHOCTH.



Bce obOyuwaronue BUIBI KOHTPOJIS MPEAINONAaraloT KOJUICKTUBHYIO JCSITEIBHOCTh ydalluxcs Ju0o B
nape, JIu0o B TPYIIE U CAMOIPOBEPKY.

[Tpu moAroTroBKe K KOHTPOJIBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha 3a/laHUSl YPOKOB
00001ar1Iero moBTOpeHusi. B 3ToM citydae ydamiuecs B COOTBETCTBHU CO CBOMMH CIIOCOOHOCTSIMHU
OTIPENIETISIOT IJIs Ce0sl 3a1aHUs, KOTOPBIE MOTYT BBITIOTHUTD.

PacuerHble 3a1aun pa3nMUHBIX TUIIOB U YPOBHEH CIOKHOCTU MPEJCTABICHBI B TOCOOMH OIOKaMu, a
Tak)Ke BKIIOUCHBI B Pa3HBIC BHJIBI KOHTPOJIS 3HAHWHA. YUYHUTEIhb MOXKET IO JKEJTaHWI0 BKIIOYATh MX Kak
JOTIOJIHUTEIBHOE 33/IaHKe B JIOOOW BUA KOHTPOJIS WIHM Tpe/yiaraTh YYalluMcs OT/AeIbHBIE CaMOCTOS -
TeJIbHBIC pa0OTHI IO PEIICHUIO MOJOOHBIX 3a/1aY.

IIpoBeneHne XUMUYECKOT0 THKTAHTA

3amanust Uis 00OMX BapUAHTOB KpPAaTKO 3alMCHIBAIOTCS HA JIMIEBOM CTOPOHE JOCKH WJIH Ha
KOJOTPaHCIIapaHTe; OTBETHI HAa BOIIPOCHI JKeJIATeNbHO HAMKUCATh HA OOPAaTHON CTOPOHE TOCKHU WIIHM TaKKe
Ha KOJIOTPAHCMApaHTe. YUUTEIh 3aYMTHIBACT COJCPKAHUE BOIPOCA, yJaIIUECs 3alUCHIBAIOT OTBET B
TETPAJIIX.

ITo okOHUaHWUM TUKTAHTA MPOBOJAUTCS CAMOIIPOBEPKA:

+ OIIMOOK HET — OIIEHKA «5»;

« gonymieHbl 1—2 omuoku — «4»;

* JIOMYIIEHBI 3 OMMOKH — «3».

B 3aBHCHMOCTH OT CTENEHW IMOATOTOBICHHOCTH YYAIIUXCS YYUTEIh MOXKET M3MCHHTH KPHUTECPUI
OLIEHKH paboT B MOJIb3Y YUCHUKA.

Coaep:kaHue y4eOHOro npeaMmera
Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1eJI10)
HauajabHble MOHSATUS U 3aKOHBI XuMHuH(21 yac)

Tena u BemectBa. CBoOICTBa BEIIECTB. DTaJOHHBIE (PU3NUECKUE CBOMCTBA BellecTB. Marepualisl U
MarepHuaioBeeHre. Poib XMMHUK B JKU3HU COBPEMEHHOro obmectBa. OTHOLIEHHE OOLIecTBa K XUMHUU:
xemo(uaus 1 xeMopoous.

Mertonbl  u3yuenus xumuu. HabOmiogenuwe. OxcrepumeHT. MogenupoBanue. Mogenu
MaTepUaibHbIE U 3HAKOBBIC WM CUMBOJIbHBIE.

I'a3pl. JKunkoctu. TBEpasle BemecTBa. B3anMHbIE ITEpEX0pl MEXKY arperaTHbIMUA COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnmManus) M JecyOonumanusi, KOHJIEHCAlus U HMCIapeHue, KPUCTAUIN3alus U
IIJIaBJICHHUE.

®dusznyeckue apieHus. Yucrole BemecTBa U cmecu. ['oMorenHslie u rereporeHHble cmecu. Cmecu
razoo0OpasHble, xuakue U TBEpAbIE. CrocoObl pa3jeneHusi CMeceil: NMeperoHkKa, WM AUCTHIUIINA,
OTCTauBaHUe, (PUIBTPOBAHUE, KPUCTAIIM3ALMS WIKM BelapuBaHue. Xpomarorpadus. Ilpumenenne stux
Croco00B B 1a00PaTOPHON MpaKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHUYECKUE 3JIEMEHTBI. ATOMBI U MOJeKynbl. IIpocTeie n ciaoXxHbIe BeniecTBa. AJIOTponus Ha
npumepe kuciopoaa. OCHOBHBIE IOJIOKEHHsS aTOMHO - MOJEKyJsipHOro ydeHus. Monel. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOEHHS.

3HaKku (CHMMBOJIBI) XMMHUYECKHX 3JIEMEHTOB. MH}oOpMaIus, KOTOPYIO HECYT 3HAKUM XMMHUYECKUX
3JIEMEHTOB. DTHMOJIOTUSl Ha3BaHUI HEKOTOPBIX XMMHMYECKMX 3JieMeHTOB. [lepuoanueckas Ttabimuna
xuMHu4ueckux 3nemeHTtoB [[. M. MeHueneeBa: KOPOTKONEPUOIHBIA W JUIMHHONEPUOAHBIN BapUaHTBHI.
[lepuons! u rpynmnel. ['maBHast u nmoGouyHast moArpynnsl, Ui A- u b-rpynmel. OTHOCUTEIbHAS aTOMHAS
Macca.

Xumuueckue ¢opmyasl. Maaekcsl U kodpduuuentsl. OTHOCHTETbHAS MOJICKYISIpHAs Macca.



MaccoBast 10151 XMMHYECKOro 3JieMeHTa B coequHeHuu. MHdopmalus, KOTOpyI HECyT XMUMHUYECKHe
(bopMyIbI.

BanentHocts. CTpykTypHBIE (HOpMYNbl. XUMUUYECKHE AJIEMEHThI C MOCTOSIHHON M TepeMEHHOM
BAJICHTHOCTBbIO. BbBox Qopmynsl coennHeHuss 1o BaleHTHOCTU. OrpeneneHue BaJIeHTHOCTH
XMMHYECKOT0o 3JeMeHTa 1o Qopmyne BemecTBa. CocTaBlieHHEe Ha3BaHWUN COCTUHEHHUU, COCTOSIINX W3
JBYX XUMHUYECKUX AJIEMEHTOB, I10 BaJIECHTHOCTH. 3aKOH NIOCTOSIHCTBA COCTaBa BEIIECTB.

XuMH4YecKHe peakiuuu. PeareHTbl M NpOayKThl peakuuu. [Ipu3HaKM XUMHUYECKHX pPEaKIUi.
VYcnoBus ux NporekaHus U mpekpauieHus. Peaknuu ropeHus. DK30TEPMUYECKHE M dHJIOTEPMHUUECKUE
peakuuu.

3aKOH COXpaHEHUs MAacChl BELIECTB. XUMHUYeckue ypaBHeHHs. CocTaBleHHUE XHMHUYECKUX
ypaBHeHu. MTHpOpMAIHs, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanus XUMHUYECKUX pPEakIUil MO COCTaBy M YHUCIY PEAareHTOB M MPOAYKTOB. THIIBI
XUMHUYECKUX peakuui. Peakiuum coenuHeHus, pasioxeHHs, 3amelleHuss u obMeHa. Karamuzaropsl u
KaTalus.

JdemoHcTpanuu
¢ Komnekuus MaTepuaioB U U3IE€IUN U3 HUX.
*  Mogenu, UCronb3yeMble Ha YpoKaxX (pu3uku, OMonoruu u reorpaduu.
*  OObEMHBIE U IAPOCTEPIKHEBBIE MOIETH HEKOTOPHIX XMMHUECKUX BEIIECTB.
*  Mopnenu KpUCTaNIMYeCKUX PEeIETOK.
* (CoOupanue mpubdopa AJis MONYyYEHUs ra3a U MPoBEepKa ero Ha TePMETUYHOCTbD.
* Bo3ronka cyxoro jbja, oaa wind HaQTaanHa.
* ArperaTHbl€ COCTOSIHUSI BOZBI.
* Pa3penenue qByX HECMEIINMBAIOIINXCS )KUIKOCTEN C IOMOILBIO IEIUTEIBbHON BOPOHKH.
e JlucTmiasTop u ero pabora.
*  VYcranoBka s QuIbTpoBaHUs U e€ pabora.
* VYcraHoBKa JUIs BeIIapUBaHUs U €€ padorTa.
*  Komnekmus OBITOBBIX TPUOOPOB 17151 (PHIIBTPOBAHUS BO3IyXA.
* Pazgenenue kpacsiero BemecTsa aomacrepa ¢ TOMOIIbI0 OyMakKHON XpoMaTorpapuu.
*  Mogenu amIoTPONHBIX MOAUGUKAIINHN yriIepoaa U CEephI.
* IlomydeHnue 030Ha.
* Tloprperst 1. 1. Bepriennyca u JI. . Menzeneesa.
* KoporkonepuoaHslii 1 JIMHHONIEPUOAHBIN BapuaHThl [lepuonnueckoii cucremsr 1. 1.

MeneneeBa

* KoHcTpynpoBaHue mapoCTep>KHEBBIX MOJIETIEH MOJIEKYII.

* Amnnapar Kunna.

* PasnoxxeHne OMXpomara aMMOHUS.

* T'opeHue cepbl U MArHUEBOM JIEHTHI.

* Tloprperst M. B. JlomonocoBa u A. JI. JlaBya3be.

*  OnbIThl, WITIOCTPUPYIOLINE 3aKOH COXPAHEHUS MacChl BELLIECTB.

* Topenue docdopa, pacTBOpeHHE IPOJAYKTa TOPEHHUS B BOJIE U UCCIIEAOBAaHHE MOTYYEHHOT O

pacTBoOpa JaKMyCOM .

*  BiauMoIelCTBHE COJTHON KUCIOTHI C IIMHKOM.

* Tlonmyuenne rugpokcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUM.



JlaGopaTopHbie ONBITHI
. O3HakomIIeHHE C KOJUICKIIMEH TaO0OpaTOPHOIN TTOCY/IHI.
. IIpoBepka npubopa Jyist onydeHus ra30B Ha FepMETUYHOCTb.
. O3HakomiIeHHE ¢ MUHEpaaM#, 00pa3yIOIIMMY TPaHHUT.

. IIpuroroBieHne rereporeHHON CMECH IOPOIIKOB CEPBI U XKeJe3a U UX pa3/ieiieHue.

1
2
3
4
5. B3auMoeiicTBrE PaCTBOPOB XJIOPHIOB U HOAUIOB KaJIHs ¢ paCTBOPOM HUTpATa cepedpa.
6. IMonyuenne ruapokcuna meau(ll) u ero B3aumoeiicTBHE ¢ CEpPHON KUCIOTOM.
7. B3auMoeiicTBHE PacTBOPa COIbI C KUCIOTOM.
8. INpoBepka 3aKOHA COXPAHEHHS MACCHI BEIIECTB HAa IIPUMEPE B3aUMOIEHCTBYS MEIOYU U KUCIIOTHL.
9. IlpoBepka 3aKoHa COXpPAaHEHMs MACChl BEIIECTB HAa IPUMEPE B3aUMONEHCTBUS INEIOYH W CONH
xenesa (I10).
10. Pasnoxxenue nepokcuaa BOAOPOAA ¢ HOMOLIBIO oKcua mapranma (IV).
11. 3amemienue xene3oM MeIU B MEIHOM KyITOPOCE.
IIpakTyeckune padoThI
1. 3HAKOMCTBO ¢ J1abopaTopHbIM 00opynoBaHueM. [IpaBuna TeXHUKH G€30MacCHOCTH MpHU padboTe B
kabuHete Xxumun. HekoTopsie BUIbI paboT.
2. AHamu3 nouBbI

Ba:xknelilmue npeacTaBuTe M HeOprauueckux semiecTs. KosmuecTBeHHbIe OTHOLICHUS B

xumuu(18 yacos)
Cocras Bo3nyxa. [Torstue 06 00bEMHOM 016 KOMITOHEHTA MPUPOTHON Ta30BOM CMECH —
BO3ayxa. Pacuér o0b€Ma KOMIIOHEHTa T'a30BOI CMECH T10 €T0 0OBEMHOI J107Ie 1 HA00O0POT.

Kucnopona. O3on. [Tonyaenne kucnopoma. Codupanue u pacno3HaBaHUE KUCIOpoaa. XUMHUYECKHE
CBOICTBA KHUCIIOPO/Ia: B3aUMOICUCTBUE C METAINIAMU, HEMETAJUIAMH U CIIO)KHBIMH BEIIECTBaAMHU.
[Ipumenenue kucnopoaa. KpyroBopor kuciopoja B Mpupoze.

Oxkcupl. OOpazoBaHue Ha3BaHUI OKCHIOB 110 UX Gopmynam. CocraBieHue GopMysl OKCHIOB IO UX
Ha3BaHusAM. [IpencraBurenu OKCUAOB: BOJA U YIJIEKUCIbIN Ta3, HETalEHasi U3BECTh.

Bonopon B npupoae. Pusnueckue 1 XUMHUYECKHE CBOMCTBA BOAOPO/IA, €r0 MOIYYEHUE U
MIPUMEHEHUE.

Kucnorsl, ux cocraB u knaccudpukanus. Maaukatopsl. Tabmaua pacTBOPUMOCTH.
ConstHast 1 cepHast KUCIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux cocraB 1 Ha3BaHUs. PacTBopuMocTh conelt B Boze. [IpeacraBurenu conei: XJiopua
HaTpusi, KapOoHat HaTpus, pocdar KanbLUus.

[TocTosinnas ABoraapo. KonuuectBo BemiectBa. Monb. Monsipaast macca. Kpatabie e quHUIIBI
W3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUTMMOJb U KMJIOMOJIb, MUJUTUMOJISIPHAS ¥ KUJIOMOJISIpHAs
MAacCChI BELIECTBA.

Pacuétel ¢ HCNOAB30BAaHMEM MOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOCTOSTHHAsA ABOTaApO».

3akoH ABorajipo. MomspHbIi 00bEM Tra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh OJTHOTO
rasa 1o JIpyromy.

KparHbie equHUIBI U3MEPEHUSI — MIJLTUMOJISIPHBIA W KHJIOMOJISIPHBIH 00BEMBI Ta3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnonb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJISIPHBIN
00BEM Ta30BY», «ITOCTOSTHHAST ABOTaIpO».

Pacu€rsl ¢ ucnonb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAS MacCCa», «MOJISIPHBIN



00BEM razoBy», «4UciI0 ABOTagpo».

I'uapochepa. KpyroBopor Boasl B mpupone. Pusznyeckne W XUMHUYECKHE CBOMCTBA BOJBIL:
B3aUMOJICICTBUE C OKCHIAMH.

OcHoBaHus, X cocTaB. PacTBOpUMOCTh OCHOBaHMi B Bojie. MI3MeHeHne OKpacKy UHJIMKAaTOPOB B
menoyHoi cpene. IlpencraBurenu menoyeil: TMAPOKCHUIbI HATPUSL, KAl U KaJIbLIMSL.

PactBopurens u pactBopéHHoe BewecTBo. PactBopsl. PactBopenue. I'maparsl. MaccoBas nons
pacTBop€HHOro BemiecTBa. Pacu€rbl, CBA3aHHBIE C HCIOJIB30BAHUEM TIIOHSATHS «MaccoBas J0Jid
pacTBOPEHHOTr O BEILIECTBAY.

JdeMmoHcTpanun

* OmnpeneneHue coepkaHusl KUCIOPOJa B BO3IyXeE.
* IlonyueHue KHCIOPOJA PA3I0KEHUEM [TIEPMAHraHaTa Kajausl U IEPOKCUAA

BOZOpOAA.

* CobupaHue METOJOM BBHITECHEHHUS BO3/1yXa U BOJIBI.

* Pacno3naBaHue KMCIOpOAA.

* T'openue maruus, xxenesa, yris, cepsl 1 pocopa B Kuciopoze.
*  Komnekuus oKCUA0B.

* [lonydenue, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

* [T'opeHue Bozopoza.

* BsaumoneiictBue Bomopoaa ¢ okcuaom meau(ll).

*  Komnnekuust MUHEpaJIbHBIX KUCIOT.

* [IpaBuio pa30aBiaeHUs CEpOil KUCIOTHI.

¢ Komnekuus comnen.

* Talnuua pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJIeH B BOJIE.

* Hekoropslie MeTaIbl, HEMETAJIIBI U COEAUHEHHS KOJIMYECTBOM BEILIECTBA B | MOJIb.
*  Moaenb MOISAPHOTro 00bEéMa ra3000pa3HbIX BEIECTB.

JlabopaTopHbie ONBITHI

12.  TlomyTHeHHE M3BECTKOBON BOIBI IIPU MPOITYCKAHMH YIIIEKMCIIOTO rasa.
13. [Tonydyenune Bogopoa B3aUMOICHCTBUEM LIMHKA U COJISTHOM KHUCIJIOTHI.
14.  PacnosnaBanue KMCIOT HHIMKATOPAMH.
15. M3meHeHMe OKpPAaCKM MHAUKATOPOB B MIEIOYHOM CpeIE.
16. Osnakomienue ¢ npenaparamy JOMAIIHEW WM IIKOJLHON aNTeYyKW — pPAacTBOPAMH MEPOKCHUIA
BOZI0PO/1a, CHUPTOBOW HACTOMKH MOJA U HAILIATBIPHOTO CIIUPTA.
IIpakTH4eckne padoThI
3. Tlonyuenue, coOMpaHue U pacro3HABAHKE KUCIOPO/IA.
4. Tlonyuenue, coOUpaHue U Paclo3HABAHKUE BOJIOPO/IA.
5. TIpuroToBjieHUe pacTBOPOB COJIEH € MX 3aaHHOM MaCCOBOI JONEH.
OcCHOBHBIE KJIAaCChl HeOpPraHudecknx coequHenni (10 yacos)
O06o0meHue cBeeHNi 00 OKCHUIax, UX Kiaccu(ukanum, Ha3BaHUAX U CBOMCTBAX.
CriocoObI TONy4eHUsT OKCHJIOB.

OcHoBaHus, WX Kiaccuukanusi, Ha3BaHUS M CBOMcTBa. B3aumojeicTBue ¢ KHCIOTamy,
KHCIIOTHBIMM OKCHJIaMU U coiisiMU. Pa3noxeHune HepacTBOPUMBIX ocHOBaHUM. CriocoObl MosydeHus
OCHOBAHMM.

Kucnorel, ux knaccubukanus U Ha3BaHus. OOmmMe XMMHYECKHME CBOMCTBA  KHCIOT.
B3aumopeiicTBue KHCIOT C METaUIaMH. ODJIEKTPOXHUMHUYECKHW  psii  HANPSHKCHUH — METaJlIoB.



BzaumoaeiicTBre KUCIOT ¢ OKCHIaMU METaJIJIOB.
B3anMozeicTBue KUCIOT C OCHOBAHMSIMU — pEaKlIMs HEWTpalnu3alud. B3auMoaenCTBHE KHUCIOT C
COJISIMU. [Tonydenue 6eCKHCIOPOIHBIX
Y KHCJIOPOCOEPKAIINX KHCIIOT.
Comnu, nx knaccuduKanus U CBoKWcTBa. B3anmopaeicTBue coeii ¢ MeTauiaMu, 0COOCHHOCTH dTUX
peakiui. B3anmoneicTeue coen ¢ COIsIMM.
I'eHeTnyeckue psAapI MeTallIa B HeMeTallIa. [ eHeTHdeckas CBs3b MKy KilacCaMH
HEOPTaHUYECKUX BEIIECTB.
JlaGopaTopHbie ONbITHI
17. BzaumopeiicTBuE OKCH1a KAJIBLUS C BOHOIA.
18. TlomyTHEHME M3BECTKOBOM BOIBL.
19. Peaknus Heifrpanusanyu.
20. Tonyuenue ruapokcuaa meau (1) u ero B3anMonencTBHE C KUCIOTOM.
21. Paznoxenue ruapokcuna meau (1) mpu narpesanuu.
22. B3auMojelicTBHE KHCIOT ¢ METAJUIAMHU.
23. B3auMojelicTBHE KUCIOT € COAMHU.
24. O3HaKoMIIEHHE C KOJJIEKLUEH COIel.
25. Bzaumoneiictue cyibdara meau(I1) ¢ xenezom.
26. B3aumoieiicTBrE coeii C COSIMH.
27. Tenernyeckas CBA3b Ha IPUMEPE COCAUHEHUI MEIH.
IpakTuyeckue padoTnl

6. Pemienune sKCrepUMEHTATBHBIX 3a/1a4.

Iepunonunyecknii 3akon u [lepuoauveckasi cucreMa XMMHYECKHX 3JIEMEHTOB
. U. MenpaeneeBa u ctpoenune atoma( 8 yacon)

EcrecTBeHHBIE ceMelicTBa XUMHUYECKUX DJICMCHTOB IICIOYHBIC M IICIOYHO3EMEIbHBIC METAILIEL,

rajJjioreHsl, WHEpTHBIE (Omaropomubie) Ta3bl. AmdoTepHOCTh. AMdoOTepHBIE OKCHUIBI U

ruapokcuibl. KomruiekcHele comnu.

Otkpertue J. . Menneneessim [lepuoanueckoro 3akona u coznanue uM [lepuoanueckoit
CHCTEMBI XUMHUYECKUX JJICMEHTOB.

ATOMBI Kak opma CyIIECTBOBAHHS XMMHYECKUX IJIeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOSCHUU
aToMOB. Jloka3aTenbcTBa CIOXKHOCTU CTpoeHHs atomoB. OmbiTel Pesepdopaa. Ilmanerapnas mopens
CTPOCHUSA aTOMA.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEHUTpoHbI. OTHOCHUTENbHAs aTOMHas Macca. B3aumMocBs3b
MOHSTUI «IIPOTOHY, KHEUTPOH», «OTHOCUTEIbHASI aTOMHAsI Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3J1eMeHTOB NoNo
1-20. [TonsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®usmnueckuit cmbicn  cuMBOoiMKU [lepuomnueckoid  cucreMbl. CoBpeMeHHas
dhopmynupoBka [lepuoanueckoro 3akona. M3MeHeHUsI CBOMCTB AJIEMEHTOB B MEPHOJAX M TPYIIAX, KaKk
(GYHKIHS CTPOCHUS JICKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTuka 3J€MEHTa-MeTala M d3JEeMEHTAa-HeMeTaula [0 HUX [OJOXKEHHI0 B
[Tepuoanueckoit cuctremMe xumudeckux 3yemeHToB . 1. Menneneena.

JdemMoHcTpanuu

* Paznuunble popMbl TaOIHII TEPUOANIECKON CUCTEMBI.



*  MopaenupoBanue noctpoenus [lepuoauueckoii cuctemsl . 1. Menneneena.
*  Mogaean aTOMOB XMMHYECKHUX 3JIEMEHTOB.

* Moaenu aTOMOB 3JIEMEHTOB 1—3-TO IEPHOJIOB

JlabopaTopHble ONBITHI.

28. Tlonyuenue aM(pOTEPHOro TUAPOKCHIA U UCCIIEI0BAHUE EI0 CBONCTB.

Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (11 yacoB)

Nonnast xumudeckasi cBsizb. VOHBI, 00pa30BaHHBIE aTOMaMH METAIJIOB U HeMeTaioB. CXeMbl
o0pa3oBaHMsl MOHHOW CBSI3M A1 OMHAPHBIX coeAMHEHUN. VOHHBIE KpUCTAIIMYECKHE PEHIETKH U
(hU3MYEeCKre CBOMCTBA BEUIECTB C ’TUM TUTIOM peméToK. [lorsTHEe 0 POopMyNIbHON eTUHUIIEC BEIIECTRA.

KoBanentHass XxuMudeckass CBsS3b. OJIEKTPOHHBIE UM CTPYKTypHBIE (opmynsl. KopaneHTHas
HernomsipHast CBsi3b. (Cxembl 00pa3oBaHUS KOBAJCHTHOM CBS3M Ui OWHApHBIX  COEAMHEHMIA.
MonekynsipHbIe 1 aTOMHbBIE KPUCTAJUIMYECKHUE PEIIETKH, U CBOMCTBA BEIIECTB C ’TUM THIIOM PEIIETOK.

DNEeKTPOOTPULATENBHOCTb. Pl anexkTpooTpunaTenibHocTH. KoBajleHTHAs! noJisipHasi XUMHUUYECKast
cBs3b. Jlumosnb. CxeMbl 00pa3oBaHUS KOBAJICHTHOM TMOJSIPHOM CBSI3W Al OWHApHBIX COEAMHEHUU.
MonekynsipHble U aTOMHbBIE KPUCTAJUIMYECKHAE PEIIETKH, CBOMCTBA BEIIECTB C ’TUM THIIOM PEIIETOK.

Mertannuueckas XMUMHUYECKasi CBSI3b M METAJUIMUECKas KpUCTauiMueckas pemérka. CBolicTBa
BEILIECTB C 3TUM THUIIOM pelIETOK. EnnHas npupoaa XMuMUYECKUX CBSI3EH.

Crenenp oxucieHus. CpaBHEHHE CTENIEHUW OKHUCIEHUS W BajJieHTHOCTH. [IpaBmiia pacuéra
CTeTeHel OKUCIICHHUS 10 (popMynaM XUMUIECKUX COETUHECHUN.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. OrnpenesnieHne CTENeHeW OKUCIEHUs Ul
3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBAa Pa3HBIX KJIAaccoB. Peakinu MOHHOrO OOMEHAa M OKHCIMTEIBHO-
BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENIb W BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE.
CocTtaBneHue YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUN METOAOM 3JIEKTPOHHOIO
OanaHca.

JdemMoHcTpanuu

*  Buzeo ¢pparmenTsl u cnaiiapl «MoHHAs XUMUYECKas CBS3b ».

*  Komnekius BemecTB ¢ MOHHOW XUMUYECKOH CBA3BIO.

*  Moaenu HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

*  BuneodparmeHnTsl u ciaiinpl «KoBajgeHTHATXUMUYIECKAsT CBSI3bY.

¢  Komneknus BemecTB MOJIEKYJIIPHOTO U aTOMHOT'O CTPOEHHUSI.

*  Mogenu MOJIEKYISIPHBIX U ATOMHBIX KPUCTAUIMYECKUX PEIIETOK.

*  BuzaeodparmenTsl u crnaiiabl «MeTtamndyeckass XMMUYECKas CBSA3bY.

*  Komneknusa «Metanisl U CIUIaBb».

* BsaumojelicTBHE ITUHKA C CEPOM, COISIHOM KKCI0TOM, Ximopuaom Meau (I1).

* T'openue maruus.

* BsaumopnelcTBHE XJIOPHOU U CEPOBOIOPOAHON BOBI.
JlaGopaTopHbie ONBITHI

29. W3rorosieHne MOAEIH, WTFOCTPUPYIOIIEH CBOHCTBA METAITIMIECKON CBA3H.

Conepxxanue yueOHOIo npeamera
Xumua 9 kaace
(68 yacos, 2 yaca B HejleJI10)
IoBTOpeHne U 0000IeHNe CBeleHuil 10 Kypcy 8 kiaacca( 5 yacoB)



bunapusie coemuHenus. OKcuabl cojeoOpasyrolye MW HecoeoOpasyronme. [ uapoKCHIbL:
ocHoBaHUs, aMm(poTepHbIe, KUCIOTh. CpeHue, KUCIBIE, OCHOBHBIE COJH.

OO6o0menre cBeeHU 0 XUMHYECKUX peakuusax. Kmaccudukanuss XUMUYECKHX peakiuil 1o
pa3IMYHBIM OCHOBAHMSIM: COCTaBYy M YHCIY PEarupyloluxX H 00pa3yIOIIUXCs BEHICCTB, TEIJIOBOMY
s dekTy, HampaBJICHUIO, U3MEHCHUIO CTENEHEH OKUCIICHHS SJIEMEHTOB, OOpa3yIOIUX pearupyrome
BEIIECTBA, (pa3e, NCIOIB30BAHUIO KaTallu3aTopa.

[ToHaTHE O CKOPOCTHM XUMHUYECKON peakiuu. DaKTOopbl, BIMSIOMIME HA CKOPOCTh XMMUYECKUX
peakuuii: IMpUpOAA PpEarupyrollnX BEMIECTB, WX KOHLEHTpalus, TeMIleparypa, IUIOIAlb
COMPUKOCHOBEHUS, HAIMUUE KaTanu3aTopa. Karamus.

JdemMoHcTpanuu
* (O3HaKOMIICHHE C KOJUICKIIMSIMH METaJJIOB ¥ HEMETAJIOB.
* (O3HaKOMIICHUE C KOJUICKIIUSIMH OKCHJIOB, KCJIOT B COJICH.
* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOI pEeaKIuu OT MPUPO/IbI pearupyrouX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHYECKON peaKIMu OT KOHIIEHTPALIMK PEarupyroluX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHYECKON peaKIuu OT IJI0IIa 1
COMPUKOCHOBEHHMS PEarupyOIINX BEIMECTB («KHUTIAIIHHA CIIOM»).
* 3aBHCUMOCTh CKOPOCTH XMMHYECKON PEAKIIUU OT TEMIIEPATYPhI pearupyromnux BEIIECTB.
JlabopaTopHble ONBITHI
B3anmoneiicTBrue aMmMuaka U XJa0pOBOIOPOIA.
Peakuus veltpanuszanuu.
Habmonenue remnoBoro ¢ dekra peakiuu HenTpanu3aiim.
B3aumMopeiictBue cepHol KHCIOTHI ¢ okcuoM meau (11).

Paznoxxenue IEPOKCHU A BOAOPOAa C IOMOIIBIO KaTala3bl KapTO(beJ'Iﬂ

o0k owdE

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOJIbI pearupyroinx BEIEeCTB Ha IPUMEpe
B3aMMOJICHCTBUSL PAcTBOPOB THOCYJIb(ara HATpus M Xjopuga Oapus, Tuocyinbpara HATPUS H
COJITHOM KHMCJIOTBHI.

7. 3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAaKIMU OT IPUPOILI METAILIOB IIPU UX B3aMMOJEHCTBHH C
COJISTHOM KHMCJIOTOH.

8. 3aBMCHMMOCTE CKOPOCTM XMMHMYECKON PEaKIMK OT MPHPOILI KUCIOT TP B3aMMOJIEHCTBUH HX C
JKEIIE30M.

9. 3aBHCHMOCTB CKOPOCTU XMMHMYECKOM PEAKIIMU OT TEMIIEPATYPBI.

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKLUM OT KOHIIEHTPALHH.

11. 3aBMcUMOCTH CKOPOCTM XUMHYECKOM PEAKLUH OT IUIOMIA[AM CONPUKOCHOBEHUS DPEArdpyrOIIUX
BEIICCTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTaau3aTopa.

XuMHu4yecKHue peakumu B pacTBopax 3jekTpoauToB( 10 yacos)

[Tonsitue 00 2JIEKTPOIUTHUYECKON NUCCOIMUALUU. DJIEKTPOJIUTHI M HEIJIEKTPOIUTHI. MexaHusm
JUCCOLIMAIIMU  DJIEKTPOJIUTOB C pA3IMYHBIM XapakTepoMm CBs3U. CTeneHb 3JIEKTPOIUTUUYECKON
mucconuanui. CUIbHbBIE U c1a0ble SJEKTPOIUTHI.

OCHOBHBIE TTOJIOKCHHS TEOPUHU IICKTPOIUTHICCKON auccoruanun. Kiaccupukanus HOHOB B UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AJIEKTPONUTHL. VX Kinaccuukanus u JUCCOIUAITHS.

OO01ue XMMHYECKHEe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKM MHAMKATOPOB, B3aUMOJICHCTBHE C
METallllaMH, OKCHUAAaMU U TUAPOKCHUIAMH MCETAJJIOB U COJIAMMU. MOJ’IGKy.HSIpHI)Ie U HUOHHBIC (HOJIHI)IG )51



COKpalI€HHbIE) YPaBHEHUS PEaKIUil.
XHUMHUYECKUHN CMBICI COKPAIIEHHBIX YPAaBHEHUM. Y CIIOBHSI IPOTEKAHUS PEAKIIUN MEKY JIEKTPOIUTAMU
J10 KOHIIa. Psii akTUBHOCTH METAILIOB.

OO0mMe XMMHAYECKHE CBOMCTBA IIEIOUEH: B3aUMOIECHCTBHE ¢ KHCIOTaMU, OKCHUIAMH HEMETAJIJIOB,
comamu. OOIIMe XUMHUYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAaHHUI: B3aUMOJICHCTBHE C KUCIIOTAMH,
pa3noKEeHHE MPU HarpeBaHUU.

OO0mue XUMHUYECKHE CBOMCTBA CPEAHHMX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH, IIEIOYaMH,
COJIIMU U METaJUIaMH. B3auMOJelCTBUE KUCIBIX COJNEN CO IIET0YaMH.

IMunponus, kak 0OMEHHOE B3aUMOACHCTBHE coliel ¢ BOAON. [ Maponu3 coiau CUIIbHOTO OCHOBaHUS
U ciaboit kucnotel. ['uaponus conu ciaboro ocHoBaHMS U CUiIbHOM KucnoTsl. [1lkana pH.

CBolicTBa KHUCIIOT, OCHOBaHHM, OKCHUIOB U COJEH B CBETE TEOPUHU DJIEKTPOIUTHUECKON
JUCCOLIMAIIMY U OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUMN.

JdemoHcTpaumu.
* HcnpiTaHue BeUIECTB U X PaCTBOPOB HA AJIEKTPONPOBOIHOCTb.
*  3aBUCHUMOCTbH 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KMCIIOTBI OT KOHIIEHTPALUU.
e JIBuXKEHHE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.
* OrnpeneneHue xapakTepa cpeibl B pacTBOPax COJEH.
JlaGopaTopHble ONbITHI.
13. Mucconuanus cnadbix 3IEKTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBI.
14. Vismenenue okpacku MHAMKATOPOB B KMCJIOTHOM Cpejie.
15.  Peaknus HelTpanu3auy pacTBOpa MIETOYH Pa3THIHBIMU KHCIOTAMH.
16. Tlonyuenne ruppokcuna meau (11).1 ero B3anMogelcTBUE C PA3ITMYHBIME KHCIOTAMH.
17. BzaumopeiictBre CHIbHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. B3anmopeiicTBre KHCIOT ¢ METallJIaMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonyuenue CTyaHsA KPEMHHEBOK KHCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPHU - UK CYIb(aT-uOHBI
24. Vi3MeHeHne OKpaCKK MHIMKATOPOB B IETOYHOM CPEIE.
25. BzanMoelicTBHE IETOYEN ¢ YIIEKHCIIBIM Ta30M.
26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSL.
27. Tonyuenue ruapokcuaa meau (11) u ero pasnoxenwue.
28. BzanmoielicTBrE KapOOHATOB C KMCIOTAMHU.
29. TTonyuenue ruapokcua xeneza(lll).
30. B3aumopeiicTBre xene3a ¢ pactsopom cyabhara meau (1)
IIpakTH4eckne padoThl
1. CsoiicTBa KHCIIOT, OCHOBAHUM, OKCH/IOB M COJIEM B CBETE TEOPHUH DJIEKTPOIUTHIECKOM
JUCCOLIMAIIUU U OKUCIIUTENIBHO ~-BOCCTAHOBUTEIBHBIX PEaKIIUi

Hemeta/ibl 1 MX coequHeHUA(2S yacoB)

CrpoeHre aTOMOB HEMETaUIOB U uX nonoxeHue B Ilepuonuueckoit cucreme. Psn
3JIEKTpoOoTpUIlaTeIbHOCTU. KprcTamueckue peméTkn HEMETaNIOB — MPOCTHIX BEIMIECTB. AJUIOTPONUS
u e npuunHbl. DuU3ndecKkue CBOWCTBA HeMeTaIOB. OONIMEe XUMUYECKUE CBONCTBA HEMETAJUIOB:
OKHCJINTEIIbHBIE M BOCCTAHOBUTEILHEIE.

l'anorensl, cTpoeHrE UX aTOMOB U MOJIEKYJ. DU3NYECKUE U XUMHUYECKHE CBOMCTBA TaJOr€HOB.



3aKOHOMEPHOCTH W3MEHEHUsI CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKeHUs B llepumommueckoit
cucreme. HaxoxxieHue rajgoreHoB B IPUPOJE U UX MOJIy4eHUE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

lanorenoBogOpOABI U COOTBETCTBYIOLIME WM  KHUCJIOTHI:  IUIaBUKOBAas,  COJsHAas,
OpomoBoaopoaHas, uojoBojoponHasi. ['amorenunbl. KauecTBeHHblE peaklMyd Ha TaJOr€HU[-UOHBI.
[IpumeHeHne coeTMHEHUH TaJOreHOB U UX OMOIOru4ecKas poJb.

O6mas xapaktepuctuka d31meMeHToB VIA-rpynmel. Cepa B mpupoae U e€ MOMydeHHE.
AnnorpornHbie MOAU(PUKAIINK CEPhI K KX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPHI U €€ TPUMEHEHNE.

CepoBoOpoa: CTPOCHHE MOJEKYNbI, (U3MYeCKHe W XWMHUYECKHE CBOICTBA, IOJy4YeHHE U
3HaueHue. CepoBogopoanas kuciaora. Cynbduasl u ux 3Hauenue. JIroMuHOMOpPHI.

Oxkcup cepsl (1V), cepuncras kucinora, cyabdutsl. KauecTBeHHast peakius Ha CyIb()UT-HOH.

Oxcun cepsl (V1), cepnas xucnora, cynbdarel. Kpucrammoruaparel. KauecTBeHHaAs peakius Ha
cynb(aT-HoH.

CepnHast kucinoTa - CHJIBHBIM anekTponuT. CBolicTBa pa30aBICHHON CEpPHOM KHCIOTHI, Kak
TUIMYHOW KHCJIOTHI: B3aUMOJICHCTBHE C METaNlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHUIAMH,
OCHOBaHUSMU M aM()OTEPHBIMHU TUAPOKCUIaMHU, colisiMU. KadecTBeHHas peakius Ha Cyiab(aT-HoH.

OOmiass xapakTepucTHka 3j1eMeHTOB VA-rpynmbl. A30T, CTpOEHME aroMa U MOJIEKYIIbL.
dusnuecKkue 1 XMMHUYECKHE CBOMCTBA U IIPUMEHEHHUE a30Ta. A30T B IPUPOJIE U ero OHoIoruyeckast pojb.

AMMUaK, CTpoeHHE MOJIEKYJbl U (pu3nueckue cBoicTBa. AMMHAaYHas BOJa, HAIIATBIPHBIN CIIUPT,
rypar ammuaka. JIOHOPHO  -aKLENTOPHBII MeXaHu3M  00pa3oBaHUS KaTHMOHA  AMMOHMSL.
BoccranoBurenbHble cBoiicTBa aMMuaka. Con aMMOHUS M UX NIpUMeHeHHne. KauecTBeHHas peakius Ha
KaTHUOH aMMOHMUSI.

Oxkcuapl a3ora: HecoleoOpasyroIue M KHUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOoIy4yeHue U cBorcTBa. Hurparsl.

®dochop, crpoenne aroma u amwiorpornmsa. Dochuasl. DPochun. Oxcun dochopa(V) wu
oprodochopHuas kuciora. Docdatel. Dochopusie yaoopenus. MHCEKTULIM B

OOmiast xapakTepucTuka 37eMeHTOB [V A-Tpynnbl: 0COOEHHOCTH CTPOCHHS aTOMOB, IMPOCTBIX
BEILECTB U COETMHEHUI B 3aBUCUMOCTH OT MOJIOKEHUs 1eMeHTOB B [leproauyeckoit cucrteme. Yriaepoa.
AnnorponHsle MoauduKauuu: anmas, rpadputr. AmopdHBIA yriepon U €ro copra: caxa,
aKTUBUPOBAHHBIM  yronb. ApncopOuus. Xumudeckue cBoiictBa  yriepoaa. Kokcoxumuyeckoe
MIPOU3BOCTBO U €ro npoaykius. Kapousl.

Oxcun yriepoaa(ll): crpoenne Monekyinbl, moaydeHue u ero cBoiictBa. Okcup yraepoaa(1V):
CTPOCHUE MOJIEKYJIbI, MOJTYyYE€HHE W €ro CBOMCTBA. YroibHas Kuciora. Colud yroibHOM KHCIOTHI:
KapOoHaTHI ¥ TuApoKapOoHaThl. TexHudyeckas U MUIIeBas coja.

Heopranuueckue u oOpraHu4eckue BeUIeCTBAa. YTIJIEBOAOPOJbl. XHMHUYECKOE CTPOEHHUE
OpPraHUYECKUX BEILECTB, KaK NOPSAJOK COEMHEHNSI aTOMOB B MOJIEKYJIE 10 BAJIEGHTHOCTH.

MeraH, 3TaH, Kak MpeAesibHbIE YIIE€BOAOPOAbl. OTHIIEH W alETUIIEH, Kak HeIpeesibHbIe
(HeHachIILIEHHBIE) YIIIeBOAOPO Ikl I'opeHue yrieBoaopoaoB. KauecTBeHHbIE peakliuyi Ha HENpelelbHbIe
COEIMHEHMUSI.

DTUJIOBBIN CIIUPT, €ro MojlyueHue, MpUMeHeHne U (pusuoigornueckoe aeiucTBue. TpEXxaTOMHBIM
cnupt raunepuH. KauecTBeHHas peakiusi HA MHOIOAaTOMHBIE CIIHUPTHL. YKCYCHas - IpeACTaBUTENb
KJ1acca KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuit B pupone. Cunmuuuasl U cuiiadn. OKcug
kpemuus(1Y). Kpemuuesas kuciaora u e€ coiu.

IIpousBoacTBo crekna u nemenTa. [Ipoaykuus CUIMKaTHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dasHc.

OnTuyeckoe BOJOKHO.



Hewmerannsl B mpupozae. dpakiuoHHass meperoHka *HAKOr0 BO3AyXa Kak CHOCO0 MOIy4yeHUus
KHCIIOpo/a, a30Ta, aprona. [lonydenue pocdopa, kpeMHus, xjaopa, Hoaa. DNEKTPOIU3 pacTBOPOB.
[TonyuyeHue cepHON KUCIIOTHI: ChIPBE, XUMHU3M, TEXHOJIOTUYECKAS] CXEMa, METO KUIISLIETO CI04,
MIPUHIMIIBI TETNIO0OMEHa, MPOTUBOTOKA U HUPKYIsuuu. OneyMm. [Ipon3BoacTBo aMmmuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs CXEMa.
JdemoHcTpanuu
e Koekuus HeMeTauIoB.
e Monenu KpUCTaNIMYECKUX PEIIETOK HEMETAIIOB: aTOMHbIE U MOJIEKYJISIPHBIE.
e (O30HATOp ¥ MPUHITUTIBI €r0 PaOOTHI.
e ['opeHHe HEMETAIOB - MPOCTHIX BEIECTB: cepbl, (hocdopa, APEeBECHOTO YTIJIsl.
e OO0pa31pbl TaJOreHoB - IPOCTHIX BEIECTB.
e B3saumonelcTBHE rajJoreHoB ¢ METalJIaMH.
e BriTecHeHue xsopa OpoMoM WM HoAa U3 pacTBOPOB UX coleit
e Koyekuus npupoAHbIX COCIMHEHHUN XJI0pa.
e B3saunmoneicTBre cepbl ¢ METAIIIAMH.
e ['opeHue cepbl B KUCIOPOAE
o Komnekuus cynb@uaHbIX pya.
e KauecTBenHnas peakuus Ha Cyab(GuI-UOH
e (OOecrBeunBaHHE OKPALIEHHBIX TKAHEW U LIBETOB CEPHUCTHIM I'a30M.
e B3saumonelcTBre KOHIICHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJIBIO.
e OOyriauBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KHCIOTOM.
e Jluarpamma «CocTaB BO3AyXay.
e Buneodparments! u cnaiabl «[Ituubn 6azapei.
e [lonydyenue, coOupanue u pacro3HaBaHWE aAMMHUAKa.
e Pa3znoxeHne bMxpomara aMMOHUS.
e B3saumonelcTBUE KOHIICHTPUPOBAHHON a30THOU KUCJIOTHI C MEBIO.
e ['opeHHe YEepHOro Mmopoxa
e PaznoxeHHe HUTpaTa Kajlus U TOPEHUE JPEBECHOr0 YroJibKa B HEM
e  OOpa31sl MPUPOIHBIX coeAnHEHUH (ocdopa.
e T'openue ¢pocdopa Ha BO3ayXe U B KUCIOPOIE.
e [lonydenue Oenoro ¢ocdopa 1 UCTIBITAHNE ETO CBOMCTB
e Komnekuust «O0pa3ibl NIPUPOIHBIX COSTMHEHUN YIiIepoaa»
e [loptper H. JI. 3enunckoro. [lornoiieHre akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB
WJIM Ta30B.
e YCTpPOMCTBO MPOTUBOrasa.
e Monenu MOJIEKy METaHa, 3TaHa, ITUJIEHA U alleTUIICHA.
e BsaumoneiicTBue 3TUIEHa ¢ OPOMHON BOJON U pacTBOPOM II€pMaHTaHaTa KaJHusl.
e (OO0Omue XMMHUYECKHE CBOMCTBA KUCIIOT HA TPUMEPE YKCYCHON KUCIIOTHI.
e KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTBHI.
e Komrexknust «O0pa3ubl IPUPOTHBIX COSTUHEHUN KPEMHUS.
e Komekuus crekia, KEpaMUKH, IEMEHTA U U3/EIUN U3 HUX.
e Komnekuus npoayKIuu CUIMKATHON IPOMBIILIEHHOCTH.
e BuneodparmeHnTsl u ciaiibl «II[poM3BOICTBO CTEKIIA U IIEMEHTA.
e Komnekuus «[IpupoaHble COETMHEHNS] HEMETAIIIIOB.



e BuneodpparmenTs! u cnaifipl «@pakroHHas IEPErOHKA KUIKOI0 BO3AYyXa»

e BuneodparmenTsl u cnaiinel «llonydenue Bogopoaa, KUCIOpoaa U rajloreHoB
IIEKTPOIUTUUECKUM CIIOCOOOM.

e Mognenu annaparoB 1Jis IPOU3BOJCTBA CEPHOU KHCIIOTHI.

e Mopnenb KUIALIETO CI04.

e Mopnenb KOJIOHHBI CUHTE3a AMMHUAKa.

e Buneodpparments! u cnaiiasl «IIpon3BoaCcTBO CEpHOM KHCIOTHI.

e BuneodparmenTs! u cnaiinsl «I[pon3BoaCTBO aMMHaKay.

e Komnexkuus «CpIpb€ U1 MOIYYEHUS CEPHON KUCIOTHD).

JlabopaTopHble ONBITHI

31. Pacnio3naBanue rajoreHuI-MOHOB.

32. KauecTBEHHBIE PEAKIIMH HA CYIIb(AT-HOHBL.

33. KauecTBeHHast peaKIys Ha KATHOH aMMOHHSI.

34. Xumuueckue CBOWCTBA a30THON KUCIIOTHI, KaK SJIEKTPOJIUTA.
35. Kauectsennsle peakiuu Ha Gochar-1oH.

36. Ilony4enne u cBOMCTBA YTOABHON KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IMponyckanue yrieKucaoro ra3a 4€pe3 pacTBOp CHIINKATA HATPHSL.
IIpakTnyeckune padoTsl

2. V3ydyeHune CBONCTB COSIHOM KMCIOTBL.

3. i3yueHue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHre aMMHaKa ¥ U3y4E€HUE €ro CBOUCTB.

5. ITonyueHue yrieKucaoro ra3a u U3ydeHne ero CBOMCTB.
MeTtasibl 1 UX coefuHenusn (174acos)

[Tonoxenue meramuios B [lepuoanueckoit cucrteme xumuyeckux snemeHTos Jl. 1. Menneneesa,
CTPOCHHE HUX aTOMOB M KpHUCTAUIOB. MeTammyeckas CBA3b M METa/UIMYeCKas KPUCTAIIIMYEeCKas
pemérka. Pu3nyeckrue CBOWCTBA METAIIOB: 3JIEKTPO- M TEIUIONPOBOJHOCTb, OTPAXKaIOLIasi ClIOCOOHOCTb,
macTUyHOCTh. CrutaBbl YEPHBIE U IIBETHBIE.

Merainbl Kak BOCCTAHOBUTEIHM. JJIEKTPOXUMUUYECKUN psAJl HaNpsoKeHUi. B3aumopelicTBre METALUIOB ¢
HEMETAJUIAMH, OKCUAAMH, KHUCIIOTaMH, COISIMU. AJTFOMUHOTEPMHUSL.

CrtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIEIIOUYHBIX METAJUIOB. 3aBUCUMOCTh (PM3UYECKUX M XUMUIECKUX
CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsifoB saep MX aToMoB. OKCUABI M THIPOKCUABI IIETOYHBIX
METAJUIOB, MX IIOJIyYE€HUE, CBOMCTBA, INPHUMEHEHHE. BakHeWIMe COJIM IIEJOYHBIX METAUIOB, MX
3HAQ4YECHHE B )KMBOW U HEIKMBOU ITPUPOJE U B )KU3HU YEJIOBEKA.

CrpoeHre aTOMOB M NPOCTHIX BELIECTB IIEIOYHO3EMEIbHBIX METAJUIOB. 3aBUCUMOCTh (PM3UYECKUX U
XMMHMYECKUX CBOWCTB ILEIOYHO3EMEIBHBIX METaUIOB OT 3apAfoB sAcp HX aromoB. OKcHIBI U
TUAPOKCU/IBI IIEJTOYHO3EMENBHBIX METAJUIOB, UX IOJIy4YEHHE, CBOMCTBA M INpUMEHEHHE. Bakueimmne
conu UIENOYHO - 3€MENbHBIX METAUIOB, MX 3HAYCHHE B NPHPOJEC M KM3HU denoBeka. KapOoHarel u
TUIPOKapOOHATHI KalbLIKA.

XKécTtkocTh BOnBI: BpeMeHHast U mocTosiHHas. CrocoObl ycTpaHeHUsl BpeMeHHOM kEécTkocTu. CriocoOsl
yCcTpaHEeHUs] TOCTOAHHOM kEcTkocTu. Monuthl. CoenuHeHMs allOMMHMS B HIpupoie. XUMHUYECKHE



cBoiicTBa amoMuHUs. OCOOEHHOCTH OKCHJA U THUAPOKCHAA AIFOMHHHS KaK aM(OTEpHBIX COEAUHEHUU.

Bakneiimme conu amoMuHUS (XJIOpUI, cyibdar).

OcobenHoctu cTpoeHust atoma xenesa. JKeme3o B mpupone. Baxwuelimme pynsl xene3a. OKCHIBI U
ruapokcu bl sxeneza(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapyxeHrne HOHOB KaTHOHOB

’Kele3a B pacTBOpe. 3HaUCHHE COSANHEHUH JKelesa.
Kopposust xumuueckas 1 3JeKTpOXUMHYECKast. 3aluTa METAJUIOB OT KOPPO3UH. MeTalulbl B IPUPOJE: B

cBOOO/IHOM BUJ€ U B BUJe coenHeHui. [lonarue o Metammyprun. YépHas v IBETHAs METAJLTypIHUsl.

[Mupomeranyprusi, THAPOMETAIUTYPrHs, dIeKTpoMeTautyprust. JlomenHsli nporecc. Ilepepaborka

YyryHa B CTaJlb. DJIEKTPOJIU3 PACILJIaBOB.
JdemMoHcTpanuu

BzanmoaeiicTBre HATPUS, TUTUSA U KaJbLHS C BOAOM.

['openne HaTpus, MarHus M *keje3a B KUCIOPOJIE.

Bcnblka TepMUTHOM CMECH.

B3anmopeicTBre cMecH MMOPOILIKOB CEPHI U Kee3a, IUHKA U CEPBI.

BzaumoseiicTBre aTlOMUHMSA C KUCIOTaMH, IIIeI0YaMU 1 BOJIOM.

BzaumopneiicTBue xene3a U MEIU C XJIOPOM.

BzaumoaeiicTBre Meu ¢ KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOMW U a30THOM KUCIIOTON
(pa30aBieHHON M KOHLIEHTPUPOBAHHOM ).

Okpacka mIaMeHH COeAMHEHUSIMHU MIETOYHBIX METAJIJIOB.

Okpacka II1aMeHl COSMHEHUSIMHU METOYHO3EMENIbHBIX METAITIOB .

T"anmenne n3BecTH BOJOM.

[Tonyyenue KECTKOM BOABI B3aUMOJCUCTBUEM YITIEKUCIIOTO Ta3a C U3BECTKOBOU BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KHUIISTYEHUEM U T00aBKOM COJIBI.

YcrpaHeHue OCTOSHHOM KECTKOCTH T00aBKOW COJIBI.

MoOHUTHI ¥ IPUHINATT UX ACHUCTBUSA (BUICOPPArMEHT).

Konneknus npupoaHbIX COCTUHEHUN ATFOMUHMUS.

BuneodparmenTst u ciaiiapl «OKCHT ATFOMUHHS U €70 MOJIU(DUKAITAN.

[Tomyuenue ampoTepHOr0 TUAPOKCHIA ATIOMUHUS U UCCIICIOBAHNE €TI0 CBOMCTB.
Komneknus « XuMHYeCcKre HCTOYHUKH TOKa.

Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA 110 U3YUEHUIO KOPPO3UHU CTAIIbHBIX U3/CIIHI B
3aBUCUMOCTH OT YCIIOBHM IIPOLIECCOB.

Boccranosnenue meau u3 okcuaa meau(ll) Bogopogom.

BuneodparmenTs! u cnaitasl « [ Ipou3BOACTBO YyryHa U CTAIH».

BuneodparmenTs! u cinaiiasl «3nenus u3 yyryHa v CTajm.

BuneodparmenTst u cnaitasl «[Ipou3BOACTBO aTIOMUHUSY.

JlabopaTopHble ONBITHI

39.BsanumoeiicTBre xelne3a ¢ pactBopoM cyiabhara meau( ).

40.TTony4yeHre U3BECTKOBOM BOIBI U OIBITHI C HEH.

41.Tlony4enne ruapokcunos xeneza(ll) u (111).

42.KaueCTBEHHBIE pEAKIMU Ha KATHOHbI JKEJE3a
IIpakTHyeckue padoTsI

6. IlomydeHue >KECTKOM BOMBI U CIIOCOOBI €€ YCTPaHEHHUS.

7. Pelenue SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauibh.



Xumus M oKpy:Kaomas cpeaa(2 yaca)

Crtpoenue 3eMiu: s1po, MaHTHS, 3eMHasl Kopa, UX XUMUYeckuil coctas. JIutochepa u eé
XuMu4eckuid coctaB. Munepaibl. Pynbl. Ocagounsie mopossl. [Tone3nsie uckonaembie. XUMUYECKUN
cocraB ruapochepsl. XUMHUYECKHI cOCTaB aTMOCHEPHI.

M cTouHnKN XMMUYECKOTO 3arpsI3HEHHS OKpYXaromiel cpenbl. [ 100anpHbIe SKOTOTUUECKHE MPOoOIeMbl
YeJI0BEeYeCTBA: MAPHUKOBBIN 3(h(HeKT, KUCIOTHBIE JOXK/IU, 030HOBBIE JBIPbl. MeXTyHapOaHOE
COTPYAHHYECTBO B O0OJIACTU OXPAHbI OKPY>KAIOIIEH Cpeibl OT XMMHUECKOro 3arpsi3HeHus. «3enéHas
XUMUSD.
JdemMoHcTpanuu

* Bupgeogparments! u cnaiinpl «CtpoeHne 3emiid 1 €€ XUMUYECKUN COCTaBy.

e Komiekuus MUHEpPaJIOB U TOPHBIX TIOPO.

*  Komnexuus «Pyasl MeTamioBy.

* Buneodparments! u ciaiinbl «['modanbHbIE SKOTOrHYECKHe MPOOIEMbl YETOBEUECTBAY.
JlaGopaTtopHble ONbITHI

43. Uzyuenue rpanuTa.

O000menne 3HAHUI 0 XMMHUH 32 KYPC OCHOBHOM HIKOJIbI.
HoaroroBka kK OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy(7 4acoB)

Crpoenne aroma B COOTBETCTBUU C IIOJIO)KEHHEM XHMHYECKOro 3jeMeHTa B llepnonmdeckoit
cucteMe. CTpOECHHE BEIIECTBA: XUMUYECKAsI CBSI3b U KPUCTAUIMYECKHE PEHIETKU. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX D3JIEMEHTAMU IMPOCTHIX BEHIECTB (METAIJIOB, HEMETAJUIOB, OJIArOPOAHBIX Ta30B) OT
IIOJIO’KEHUs 2i1eMeHTOB B [lepuoauueckoii cucreme. Tumosnorus HEOPraHMYECKUX BELIECTB, JEJIEHUE MX
Ha KJj1accel U rpynmsl. [IpencraBurenn.

[Ipyu3Haky M yCIIOBHS NPOTEKAHHWS XHMHMUYECKMX peakuui. Tumonorus XWMHYECKMX pEakUui 1o
pa3NUYHBIM OCHOBaHMAM. Peakiiun noHHOro ooMeHa. OKMCIUTENbHO-BOCCTAHOBUTENbHBIC PEAKIIHH.
XWMHYECKHE CBONCTBAa TMPOCTHIX BEIIECTB. XapaKTEpPHbIE XMMHYECKHE CBOWCTBA COJIE00pa3yIOMINX
OKCH/JIOB, TUJPOKCHJIOB (OCHOBaHMMU, KUCIOT ¥ aM(OTEPHBIX THIIPOKCHJIOB), COJIEH.

YueOHO-TeMaTHYECKHIi IIJIaH

Ne HaumeHnoBanue pa3ienos (Tem) KonunuectBo B ToM umclie Ha TPOBEICHHE
4acoB I10 IIpakTHueckux KoHTponbpHBIX
nporpamme pabor pabot
8 kiacce
1 | HavanbHble MOHATHA U 3aKOHEI 21 2 1
XAMUAU
2 | Baxueiimme npeacTaBuTeIN 18 2 1

HCOPraHN4YCCKUX BCHIICCTB.
KonmuecTBeHHBIE OTHOIICHUS B

XUMUHU
3 | OcHoBHBIC KJIACChI 10 1 1
HEOPraHUYECKUX COCTMHEHUM
4 | Ilepuoguyeckuii 3aKOH u 8

[Tepuonnueckas cucreMma




xumudeckux anementoB . W
MenzeneeBa v CTPOSHUE aTOMa
5 | Xumuueckas cBs3b. OKHCIUTEIBHO 11 0 1
-BOCCTAHOBHTEIIbHBIC PEAKITUN
Peseps 2
Htoro 70 5 4
9 kyacc
1 [ToBTOpEeHME U 00600IICHIE 5
CBEJICHUH IO Kypcy 8 Kiacca.
XUMHYECKUE PEAKIINU
2 | X¥MHUYECKHUE PEaKkllii B PacTBOpax 10 1 1
3 | HeMmeTamisl 1 UX COEINHEHNS 25 4 1
4 | MeTauibl M X COCTMHCHUS 17 2 1
5 | Xumus u okpyKaromas cpeaa 2
6 | O0oOIIeHNE 3HAHUN 10 XUMHUH 34 7 1
KypC OCHOBHOM TITKOJIHI.
[TonroroBka k OCHOBHOMY
roCcyAapCTBEHHOMY JK3aMEHY
(0I'9)
Pezeps 2
Htoro 68 7 4
7. KajleHgapHo-TeMaTH4eCKoe NJIAHHPOBAHUE Y4eOHOT0 MpeaMeTa
Xumusa 8 kiace
Ne Tema ypoka Komm | Jara | Jomamn Hcnoan3oBanue
n/ 4ecTB | MpoBeN ee 000pyI0BaHUSA LIEHTPA
n 0 eHHsl | 3aJaHHe «Touka pocra»
4acoB
1 2 3 4 5
HavanbHble NOHATHSA W 3aKOHBI XUMuHM (21 v)
1 | IIpeamer xumMumn. Porib XUMHUU B )KU3HA 1
YeJIoBeKa
2 | Meronbl U3y4eHUs] XUMHH 1 JlaTuuk TemnepaTypsl
(TepMOmapHBIii),
CIIUPTOBKA
3 | Bxognas quarHoctuueckasi pabora 1
4 | ArperaTHble COCTOSTHUS BEIIIECTB
5 | IL p Ne 1 «3nakomcTBO ¢ 1a00paTOPHBIM
obopynoBanueM. [Ipasuna Th npu
paboTre B KAOMHETE XUMUM)
6 | ®u3nUecKue ABJICHUS B XUMUH 1 JlaTuuk TemMmepaTypsl
TUTATHHOBBIN
7 |[1.p.Ne 2 «AHanm3 NOYBEI» 1
8 |ATOMHO- MOJNIEKYJISIPHOE 1
y4eHHE. XUMHYECKUE DJIEMECHTHI
9 |3HaKM XMMHYECKHX 1




DJICMCHTOB.

10

[Tepuonnueckas TabIUIIA XUMHUYCCKUX
anementoB /JI. U.
Meneneena.

11

Xumudeckue HopMyIIb

12

Xumuyeckue GopmyIbl

13

BasneHTHOCTD

14

BanenatHocTh

15

XHUMHYECKHE PCaKuu.

16

3aKOH COXpaHEHUsI MaCChl BEIIECTB.
XUMHYECKUE YPABHEHHUSI

N I

Becsl anexTpoHHbIE

17

XUMHUYECKUE YPABHEHHUS

18

THUnbl XUMHAYECKHUX PEAKIUN

19

THnbl XUMHUYECKUX pEaKIUuid

20

[ToBTOpEeHKE M 00OOIICHUE TEMBI
«HavaybHbIC MOHATHS M 3aKOHBI XUMHUH)

I

21

K.p.Ne 1 «HavanbpHbIE TOHSATUS ¥ 3aKOHBI

XUMHI

BazkHeiilue nmpeacTraBuTe I HeOprannyeckux BemecTs. KosinyecTBeHHbIE OTHOIIEHUSI B XUMHH
(18 u)
22 |Bozmyx u ero cocTas 1 [Ipubop nns onpenenenus
COCTaBa BO3yXa
23 |Kucnopon 1
24 IT. p.Ne3 «Ilonydenue, coOupanue u 1
pacrno3HaBaHUE KHCI0PO/Iay»
25 |Okcuppl 1
26 |Bomopon 1
27 | ILp. Ne4 «Ilonyuenue, cobupaHue u 11
pacro3HaBaHUEe BOJIOPOIA»

28 | Kucnorsr 1 [{rdpoBoit MUKPOCKOIT
29 | Comu 1
30 |KomuuecTBo BemiecTBa 1
31 |PemieHue pacyeTHBIX 3aJ1a4 1
32 |MonsipHbIi 00beM 1

ra3000pa3HBIX BEIICCTB
33 |[Pacuérhl 10 XMMUYECKUM 1

YpaBHEHUSIM
34 |Pacuérel Mo XMMHUYECKUM 1

ypaBHEHUSIM
35 Boga. OcHoBanus 1
36 |PacTBOpBl. MaccoBas gomis 1

PacTBOPEHHOTO BENIECTBA
37 | ILp. Ne 5 «IlpuroTtoBnenue pacTBOpOB 1

cojieil ¢ MX 3aJaHHOM MacCOBOM JOI€i»
38 |O0001EeHrE U chUcTEMAaTH3alMA 3HAHUI 1

1o TeMe: «BaxuHeline npeacTaBuTenu

HEOPTraHWYECKUX BEIIECTB.

KonnuecTBeHHBIE OTHOIICHUS B XUMUK)
39 |K.p.Ne2 no teme: «Bakuelimue 1

OpcaACTABUTCIN HCOPIraHMYCCKUX




BCIIIECTB. KonndecTBeHHBIE OTHOIIICHUS B
XUMHN»

OCHOBHBIE KJIACCHhl HEOPraHu4eckux coeaudenuii (10 1)

40 | Oxcujibl: K1accu(uKaIys 1 CBOWCTBA 1 Jatuuk pH
41 |OcHoBaHus: Kiaccu(uKanus ¥ CBOWCTBA 1 Hatuuk pH, nozatop
00BEMa JKUIKOCTH,
OropeTka, JaTuyuK
TEMIIEPATYPhI ILIATHHO-
BBIH, TaTYWK JIaBJICHUS,
MarHuTHas MellajiKa
42 |Kucnotel. Kimaccuukanus KHCIOT 1
43 |CBoiicTBa KUCIOT 1
4 |Knaccudukanms conet 1
45 |CsoiicTBa coneit 1
46 |['enernyeckas cBsI3b MEXKIY KlaccaMu 1
HEOPraHUYCCKUX BEIICCTB
47 | TLp. Ne 6 «Pemenue 1
HKCIIEPUMEHTATBHBIX 331249
48 |O0001IEHHE U CHUCTEMATU3AIUA 3HAHUI 1
1o Teme: «OCHOBHBIC KJIACChI
HEOPraHWYECKUX COCTMHCHHI
49 | K.p. Ne3 mo teme: «OCHOBHBIE KJIACChI 1

HCOPraHNM4YCCKUX COGI[HHeHHfI))

epuoanyeckuii 3akon u [lepuoanyeckas cucrema
cTpoeHue atoma (8 1)

XUMHYICCKHX 3JICMCH

ToB /I. I. MeHnaeneeBa u

50 | EcrecTBeHHBIE ceMelicTBa 1
XUMHUYECKUX IJIEMEHTOB.
AmMmdoTepHOCTD

51 | Otkpeitue JI. 1. MenneneeBbiMm 1
[TeproanyecKkoro 3aKoHa

52 | OcHOBHBIE CBEJICHHS O CTPOCHUH 1
aTOMOB.

53 |CtpocHue 3JIeKTPOHHBIX YPOBHEH aTOMOB 1
XUMHYECKUX 31eMeHTOB No«Nel-20 B
taosmmne J[. Y. Menpaeneena.

54 |Ilepuoanueckuii 3aKOH 1
JI. . MenpieneeBa u CTpOEHUE aToMa

55 | XapakrepucTuka XUMUYECKOrO 1
3JIEMEHTa Ha OCHOBAHUH €T0 TTOJIOKCHUS
B [lepnonnueckon cucreme

56 |XapakTepucTHKa XUMHUYECKOr0 3JICMCHTA 1
Ha OCHOBAHHH €T0 IMOJIOKCHUS B
[Tepuonuueckoi cucTeMe

57 |3nauenue [lepuoguyeckoro 3akoHa u 1
[Teproarueckoi CHCTEMBI XUMHUYIECKUX
anemenToB M. M. MenneneeBa

Xumuueckas CBA3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 )
58 |MonHast xumMHuueckas CBsI3b 1 JlaTauk TemMmepaTypsl

HHaTHHOBLIﬁ, JaTYuK TEM-

1epaTypbl TEPMOIIAPHBIN




59 | KoBayieHTHasi XUMHYECKasl CBS3h 1
60 |KoBaneHTHas monsipHas XUMUYecKast 1
CBSI3b
61 | Merammieckas XUMHYECKas CBSI3b
62 | CTeneHb OKUCICHUS
63 | OKUCIUTENHHO- BOCCTAHOBUTEIHHBIC
peaxiuu
64 |OKUCIUTEIBHO-BOCCTaHOBUTEIbHBIE
peaKIHH
65 |O0oO0IeHne U cucTeMaTH3alus 3SHAaHU I
o teMaMm: «II3 u TICX9» u «Ctpoenue
BeniectBa. OBPy
66 | KorrponbHas padora mo remam: «I13 u
IICX9» u «Ctpoenue Bemectsa. OBPy
67 | Pemenne pacyeTHBIX 33124
68 | [IpomexxyTodyHas aTTecTarus
Pe3epB — 2 yaca - «PenieHue pacuyeTHbIX 32/1a49»
Xumusa 9 kiace
Ne Tema ypoka Komm | Jara | Jomamn HUcnoan3oBanue
n/ YecTB | MPOBeN ee o0opy10BaHusI LIEHTPA
n 0 eHHsl | 3aJaHHe «Touka pocra»
4acoB
1 2 3 4 5
1 | Knaccudukanms HEOpraHMIeCKuX 1
BEILIECTB M UX HOMEHKJIATypa
2 | Kitaccudukanus XuMAYECKUX peaKIni 1
10 Pa3JIMYHBIM OCHOBAaHUSIM
3 | Bxoxnas puarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XUMUUYECKON 1 [TpuGop ans un-
peaxIum. JIOCTPALUU 3aBUCHMOCTH
CKOPOCTH XUMHYECKOMN
peaKkuMu OT YCIOBUU
5 | Karanus 1
Xumuuyeckue peakuuu B pacreopax (10 v)
6 DIIEKTPOIUTHYECKAS 1 JlaT4uuk TemMmepaTypsl
JIUCCOITHAITUS TIJIATHHOBBIN
7 OCHOBHBIE TIOJIOKEHUST TEOPUHU 1
AIEKTPOTUTHICCKON AUCCOIUAITIH
(TO1)
8 [XmMuyeckue CBOWCTBAa KHCIOT B CBETE 1 Jlatuuk 35exTpo-

T3/ MIPOBOAHOCTH, 103aTOP
00BEMa JKHUIKOCTH, OF0-
peTKa

9 [Xumuyeckue CBOWCTBA KHCIOT B CBETE 1

21

10 Xumuueckwe CBOWCTBA OCHOBAaHMM B 1
CBETe TEOPUH AJIEKTPOJIUTUYECKON
ITICCOLMAITTT

11 [Xumudeckue CBOHCTBa cojJieli B CBETE 1




TEOPHUH IEKTPOIIUTUYECKON
IFCCOIIUAIINT
12 | IloHsATHE O TUAPOIU3E COJICH 1
13 | ILp. Ne 1. Pemenue sxkcriepuMeHTATbHBIX 1
3a7a4 1Mo TeMe «DJIEeKTPOIUTHIECKas
JTUCCOITHAITASD)
14 | OO0o0O1eHne 1 cucreMaTu3aus 3HaHUH 1
1o TeMe «XHUMUYECKUE PEaKIIUH B
pacTBOpax AJIEKTPOIUTOBY
15 | K.p.Ne 1 mo reme «XumMuyeckue 1
PEaKIMU B PACTBOPAX IICKTPOIUTOBY
HemeTa/uibl M MX coequHeHus (25 4)
16 |O6mas xapakTepucTuka 1
HEMETAJIOB
17 | OOmas 1 Ammmapart a1 mpoBeACHUS
Xapakrepuctuka nemeHToB VIIA XUMHUYECKUX IIPOLECCOB
TPYIIbl — TaJIOTEHOB (AIIXP)
18 | CoennHeHUs rajJOreHOB 1 JlaT4mK XJI0pHJI- HOHOB
19 | [L.p.Ne 2. «M3yueHue cBOWCTB CONSIHOM 1
KHCJIOTBI»
20 | OOmas XxapakTepUCTUKa 3JIEMEHTOB VI 1 Ammmapart ajis IpoBeACHUS
A - xanbkorenos. Cepa XUMUYECKUX PEeaKLUN
(AIIXP), mpubop s
MOJTyYEHUS Ta30B WIH
annapat Kunmna
21 |CepoBomopo 1 CyIb(puIbl 1
22 |KuciopojHbie COeTMHEHHUS CEePhI 1
23 | ILp. Ne 3. «/3yuyeHue CBOMCTB CepHOU 1
KHCJIOTBI»
24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMHUYECKUX JIEMEHTOB HBII JATYUK TEM-
VA rpymibl. A30T nepaTyphbl, TaTINK
pH, naT4yuk siek-
TPOIPOBOJTHOCTH,
arnmapar JiIs Ipo-
BEJICHHS] XUMUYE-
CKHX peaKuui
(AIIXP), maraur-
Hasi MelllajiKa
25 | Ammuak. Conmu aMMOHUS 1 Jlatuuk s3mexTpo-
ITPOBOTHOCTH
26 | IL.p.Ne 4 «IlonyueHue aMmmuaka u 1
HU3Y4YEHUE €T0 CBOWCTB)
27 Kucnopoaconepxariue coetuHeHUS 1 JlaTuuk HUTpaT-
azora MOHOB
28 [Kucnopoacoaeprkalire COeTUHEHUS a30Ta 1
29 | ®ocdop u ero coeauHEHUS 1
30 | O6mas 1
XapakTepuctuka »siaemeHToB [V A-
rpynnsl. YIriaepoa
31 | Kucnopoacoaepskaye coeIMHCHUS 1




yriepoja
32 | I[Lp. Ne 5. «Ilomy4yeHue yriaekucioro 1
rasa u U3y4eHHue ero CBOMCTBY
33 | YraeBomopobl 1
34 | Kucnopoacoaepxaiige  OpraHHYEcKHe 1
COCJTMHCHUS
35 | Kpemuuii u ero coelMHEHHS 1
36 |CunmukarHas 1
POMBINUICHHOCTh
37 | IlonmydyeHue HEMETAIIIOB 1
38 [lomydeHue BaKHEUITNX 1
XUMHUYECKUX COSAMHEHUI
39 |0606mmenue o Teme «HemeTans! u ux 1
COCTUHEHUSD)
40 | K.p. Ne2 mo Teme: «Hemetamibl u ux 1
COCTUHEHUS
MeTaJyiibl M ux coequHenus (17 1)
41 [[Tonoxxenue metamioB B [lepuoanaeckoit 1
CHUCTEME, CTPOSHUE AaTOMOB U KPUCTAIIJIOB
42 |06mue XMMUYECKUE CBOWCTBA METAJIJIOB 1
43 |00mas xapakTepucTuKa 1
[IEJTIOYHBIX METAJUIOB
44 | O0mias XxapaKTepuCcTHKA 1
IEJIOYHBIX METAJIOB
45 00mmas XxapakTeprucTuKa 1
[IEITOYHO03EMETBHBIX
METaJIJIOB
46 | OOmas XxapakTepucTUKa 1
IEJTOYHO03EMETBHBIX
METaJLIIOB
47 | YK&cTKoCcTh BOJBI M CIIOCOOKI €€ 1
YCTpaHCHHS
48 | IL.p.Ne 6. «Ilomyuenue >xecTKOI BOJIBI U 1 JlaT4mK 2JIeKTpo-
CIIOCOOBI €€ yCTpaHEHUS MIPOBOJHOCTH,
MarHuTHas Me-
maJjka, mpuoop
JUISL TIONTy4eHUS
ra30B WJIU arma-
pat Kunmna
49 |ANFOMUHMI B €0 COSTMHCHIS 1
50 DKeneso 1 JlaTuuk nmaBneHus
51 |CoenuHeHus xenesa 1
52 [l.p. Ne 7 «Pemecnne 1
BKCIIEPUMEHTATbHBIX 3a/1a4 110 TEME
«MeTaibhy
53 [Koppo3usi METaUIOB U CHOCOOBI 3aIUTHI 1
oT Heé
54 Mertamibl B IpUpOJE. 1
55 [[loHsiTHe 0 METAITYPrUu 1




56

0O0600menue 35agnii 1o TeMe «MeTaIbl»

57

KontponbHas padot 3 o Teme
«Metauib»y

XuMHSA U OK

yKaIas cpeaa

24)

58

XI/IMI/I‘-IGCKaH OpFaHI/ISaI_II/I}I I1JIAHCTHI
BemMitsa

1

59

Oxpana
OKPY>KarOLIEH Cpeabl OT XMMUYECKOTO

Barps3HECHUS

O0001meHne 3HAHMI 110 XUMHH 32 KYPC 0CHOBHOI mIK0JbI. [ToaroroBka k OCHOBHOMY

roCy/IapCTBEHHOMY JK3aMeHy

(0r9) (7 9)
60 BemectBa 1
61 [Xumudeckue peakiuu 1
62 |OcHOBBI 1
HEOpraHUYeCKOMn
XHUMHUHU
63 |OcHOBBI 1
HEOpraHUYeCKOoMn
XHUMHUHU
64 [loBTOpeHue u 000OIICHHE IO TEME. 1
[ToaroroBka K KOHTPOJIBHOM paboTe
65 |[Kontponbhas paboraNe4 «Mtoropas mo 1
KYpCY OCHOBHOM HIKOJIBI»
66 |AHanM3 KOHTPOIHHON paOOTHI. 1
[ToBeeHNe UTOTOB roJIa.
67 [PezepBHOE Bpemst 2
68

8. OnucaHue yueOHO-MeTOANYECKOT0 U MATEPHAIbHO-TEXHHYECKOT0 00ecneyeHusl.

YMK «Xumus. 8 kiaace»
1. Tabpuensn O. C. Xumus. 8 knacc: yueOHUK i oOmeoOpazoBaTenbHbIX opranuzammii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsenenue, 2021
2. Taopuensa O. C. Xwumumsa. Meromudeckoe mocobue s 8 Kiacca ydeOHOe IMocoOue yis
obmeoopazoBatenbHbIX opranm3anuii / O. C. I'abpuensH, . B. Akcénosa, U. I'. OctpoymoB. —
M.: [Ipocemenue, 2019
3. Taopuensa O. C. Xumusa. COOpHUK 3amad W yIpaXHCHHWH. 8 Kiacc: ydeOHoe mocobue s
obmeoOpazoBatenbHbix opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak M.: IIpocBemienue,
2019
4. Tabpuensa O. C. Xumus. Terpans it 1a00paTOPHBIX OIMBITOB W MPAKTHYECKUX paboT. 8 Kiacc:
yuebHoe mocobue ams obreodpazoBarenbHbix opranu3anuii / C. ['abpuensn, 1. B. Akcénosa, U.
I'. OctpoymoB. — M.: [IpocBemenue, 2019
5. Taopuenmsa O. C. Xwumumsa. PabGouas Tterpams. 8 kimacc: ydeOHoe TmocoOme JyIs
obmreoopazoBatenbHbix opranusanuii / O. C. ['abpuensH, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: [Ipocsemienue, 2019
YMK «Xumus. 9 kaace»
3. Tabpuensn O. C. Xumus. 9 kiacc : yueOHUK A5 o01eo0pazoBaTenbHbIX opranusanuii / 0.  C.




lNabpuensu, 1. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2021
4. Taopuensn O. C. Xumumsa. Merogudeckoe mocobme s 9 imacca: yde0. mocobue st
obmeoOpazoBaTenbHbix opranuzanuii / O. C. 'abpuensH, 1. B. Akcénoa, 1. I'. OctpoymoB. —
M.: [Ipoceemienue, 2019
5. Taopuensta O. C. Xumusa. COopHUK 3ama4d U ynpakHeHUH. 9 kiacc : ydeOHOe mocobOue st
obmeoOpazoBatenbHblx opranuzanuit/ O. C. I'abpuensn, U. B. Tpurybuak. M.: IIpocsenienue,
2019
6. T'abpuensn O. C. Xumus. Terpanp s 1a00paTOPHBIX OIMBITOB M MPaKTHYECKUX padot. 9 kmacc :
yuebHoe rocobue it obimeodpazoBatenbubix opranuzanuii /O. C. I'abpuensin, U. B. AkcéHosa,
N.T. OctpoymoB. — M.: IIpocsemienue, 2019
7. Tabpuensu O. C. Xumus. Pabouas Terpanp. 9 xinace : yaeOHOE mOcoOHe ist
obmeodpazoBarenbHbix opranuzanuit / O. C. I'abpuensn, C. A. Cnagkos, 1. T'.
OctpoymoB. — M.: IIpocBemenue, 2019
HNudpopmannoHHbIe cpeacTBa
HNuTepner-pecypcbl
1. http://www.alhimik.ru [IpencTaBneHs! pyOpHKHU: COBETHI a0UTYPHUEHTY, YIUTEIIO XHMHUHU,
CIIPaBOYHHK (OYECHB OOJBINAs TOI00PKA TAOIMII U CIIPABOYHBIX MAaTEPUAIIOB), Becesasi XMMUSsI, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHUN).
2. http://www.hij.ru XXypnan «XuMus U )KU3Hb» MOHATHO U 3aHUMATENIbHO paccKa3bIBaeT 000 BceM
WHTEPECHOM, YTO IMPOUCXOANUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIi )XypHaT « XUMUKH U XUMHS», B KOTOPOM
IPEACTaBICHO MHOXECTBO
OIIBITOB 110 XMMHH, 3aHUMATEJIbHOM WH(POPMALIUH, TIO3BOJISIONICH YBIEUb YYCHUKOB HKCIIEPUMEHTAIIb HOM
YacThIO MIPEAMETA.
4. http://c-books.narod.ru BceBo3aMoskHas TuTepaTypa mo XuMHuHu.
5. http://www.drofa-ventana.ruli3BecTHOE H3AaTENBCTBO YUeOHOM TUTEpaTyphl. HOBHHKH Hay4HO-
MONYJISIPHBIX M 3aHUMATEIbHBIX KHHUT 110 XMMHH.
6. http://1september.ru XypHan g yauresneil 1 He ToabKo. bonbioe KonndecTBo paboOT yUEHUKOB, B
TOM YHMCJI€ U MCCIIEIOBATENBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IKONBHBIN MOPTA CO CCHUIKaMU Ha
o0pa3oBaTeIbHBIC CANTHI 110 XUMHUH.
8. www.periodictable.ru COopHUK cTaTelf 0 XUMHUUECKUX 3JIeMEHTaxX, UIUTIOCTPUPOBAHHBIN
IKCTIEPUMEHTOM

Ilepeyenn 1abopaTopHOro 000py10BaHusl, P BHINOJHEHUH NPAKTHYECKUX padoT no
XHMHUH 32 KYPC OCHOBHOI 0011ell IIKOJIbI.

1.ITpuGops!l 1 060pyI0BaHHE TSI IPAKTUIECKON PaOOTEHI.
O6opynoBanue:

e Mukponaboparopusi XuMHYECKas;

e MPOOUPKU CTEKIISIHHBIEC;

e  KOJOBI KOHHYECKUE;

e CTaKaHBI CTEKIAHHBIC Ha 50 M,

e TTAJIOYKH CTEKIITHHEIC,

e TPYOKU COCTMHUTEIIbHBIC: CTEKIISIHHBIC, PE3UHOBHIE;



e TPOOKU PE3UHOBHIE;

e  CIIUPTOBKH;

o JIepIKAJIKH JJIs IPOOHPOK;
e ILUTATHUB J1a0OPaTOPHBIN;

e IITATUB JAJIs IPOOUPOK;

e BOpOHKA CTEKJISIHHAS;

e (QuibTp;

e  CIIUYKH;

e acOecroBas CeTKa;

e  JYyYHHKH.

2.PeakTuBHbI:

e  KHCJOTBI: COJISIHAs, CEpHAsI, a30THAS;

e IEJOYH: TUAPOKCU HATPHSI, TUAPOKCHU KATBIUS;

o ocHoBanus: ruapokcun meau (1) , ruppokcun xenesa (111);

e coiu: KapOOHAT KalbIus, XJIopu HaTpus, xaopua meau (1), autpar cepedpa, Xiopua
Oapust, kKapOOHAT HATPHS, XJIOPU]] ATFOMHUHUS,
MepMaHTaHaT Kallus, HUTPaT Kalus, MEIHBIN Kymopoc, cyibdart xkenesa (III), cynbdar
IIUHKA, cynepdocdar, amMuadHasi CenuTpa, MOYeBHUHA (KapOamMu), XJIOPHI KaJIus,
cynb(dar HaTpHs, CHIIMKAT HATPU, CYJIb(AT aIFOMUHUS;

e MPOCTHIE BEIIECTBA: YrOJb, [IMHK, JKEJIe30, ATIOMHHHII, MarHuii, Melb, CBHHEII,
e CIIO)KHBIC BEIIECTBA: MPaMOp, caxap;

e  HWHJUKATOPHI;

e okcunasl: Mmeau (II), okcua mapranma

3.0pranuyeckue BelecTBa:

e COJHM: aueTar HaTpus, (HEHOJAT HATPUS;

e  KHCJIOTBI: YKCYCHAsI KHCJIOTa, MypaBbHHAsI KHCJIOTA, OJICMHOBAS,
e  CIIUPTHL: 3TAHOJ, U30NICHTUIIOBBIM, TIUIICPUH, TPOTAHOI;

e Oen3ou, eHOI;

e  YIJIEBOBI: KpaxMaJ, IJIF0K03a, caxapo3a.

4.TCO:

e Kommnsiotep
® TIPOEKTOP
e DiektpoHHble nocobus, CD-aucku mo Temam:
¢ -HCOPraHUYCCKass XUMMUsI,
® -OpraHuyecKas XUMHS;
e -0o0mIas XuMus4.

9. Ilnanmpyemble pe3yJIbTATHI 0CBOCHHMS YUeOHOI0 NMpeaMeTa

[To 3aBeprieHUI0 Kypca XMMHUU Ha 3TaHE OCHOBHOT'O 0011eT0 00pa30BaHus BHITYCKHUKH OCHOBHOM
IIIKOJTBI JIOJIKHBI OBJIAJIETh CIICAYIOUIMMHU PE3yIbTaTaMu:\

|. Jlmunocrabie pesyabrarThbi:

1) OCO3HAaHHE CBOEH YTHHUYECKOU MNPUHAJICKHOCTHU, 3HAHUC HCTOPUH XUMHU U BKJIAJld pOCCHﬁCKOﬁ
XHUMHYCCKOU HAayYKH B MUPOBYIO XUMHUIO,



2) (opMUpOBaHHME OTBETCTBEHHOIO OTHOIICHHUS K TIO3HAHMIO XMMHH; TOTOBHOCTH U CIIOCOOHOCTH
o0yyarolmxcs K CaMOpa3BUTHIO U cCaMO00pa30BaHUIO HAa OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI
XMMHUHU; OCO3HAHHOI'0 BBIOOpA M MOCTPOSHUE MHANBUIAYAIbHONW 00pa30BaTeIbHON TPACKTOPHH;

3)  dopMHUpOBaHHUE LENOCTHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, HEOTHEMIIEMOM YaCThIO
KOTOPOH SIBJISIETCSI XUMUYECKasi KapTUHA MUPA;

4) oBnaneHWE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIONINM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM
[IPaKTUKHU, B TOM YHUCJIE U XUMHUYECKHM;

5) ocBoeHHME cONMANBHBIX HOPM, IPABHJI OBEAEHHS, o€l 1 GOPM COMATLHOM KU3HHU B COLIUYME,
IPUPOAE ¥ YACTHOM KHU3HU Ha OCHOBE KOJIOIMUECKON KyJIbTYphl U 0€30M1aCHOr0 00palleHus ¢
BEILECTBAMH U MaTepUaIaMu;

6)  dopmupoBaHNEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUM CO CBEPCTHUKAMM U B3POCIBIMU
B IIpoliecce 00pa3oBaTesIbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENIbCKOI, TBOPUECKOM U
JPYTUX BUAOB JCSATEIbHOCTH, CBA3AHHBIX C XUMHUEH.

1. Meranpeamernbie pe3yabTaTh:
1) onpenenenue neneii coGCTBEHHOro 00y4eHHs, IOCTAHOBKA U (hOPMYJIUPOBAHKE IS ceOs HOBBIX
3ajay;
2) TUIaHUPOBAaHHUE MYTEH JOCTHKEHHS KETAEMOT0 PE3YJIbTaTa 00YUEeHNs XUMHUHU KaK TEOPETHYECKOTO,
TaK U SKCIEPUMEHTAIILHOTO XapaKTepa;
3) cooTHeceHue CBOMX NEHCTBHIA C IIAHMPYEMBIMH PE3yJIbTaTaMH, OCYHIECTBIEHHE KOHTPOJIS CBOEH
JIeATeNbHOCTH B IPOLIECCEe JOCTHKEHUS pe3yabTaTa, OlpeieleHne Cioco00B AeUCTBUI TP BHIIIOTHEHUU
71a00paTOPHBIX U MIPAKTUYECKUX paOOT B COOTBETCTBUHU C NIPaBHJIAMH TEXHUKH O€30IaCHOCTH;
4) onpeneneHne MCTOYHUKOB XUMUYECKON MH(POPMALMH, IONYIEHHE M aHAIIM3 €&, CO3IaHHE
MH(POPMALMOHHOTO MPOAYKTA U €r0 MPEe3CHTAIHS;
5) mcnonb30BaHKE OCHOBHBIX HHTEIUIEKTYAIBHBIX ONEPALlMii: aHAIN3a U CHHTE3a, CPABHEHHS U
cucTeMaTu3aluu, 0000UIeHNs U KOHKPETHU3alluH, BbIBICHHE TPUYMHHO-CIIEJICTBEHHBIX CBS3€H U
MIOCTPOEHHUE JIOTHUECKOT 0 PacCyKJIEHUS M YMO3aKIIOUeHHs (MHIYKTUBHOI'O, I€TyKTUBHOIO U IO
aHaJIOTMM) Ha MaTepHalie €CTECTBEHHO-HAyYHOI'0 COJICPKAHUS;
6) ymeHune co31ar0T, IPMMEHATH M IPEOOPA30BBIBATH 3HAKM W CHMBOJIbI, MOJIEIU M CXEMBI JUIs PELIECHHS
y4EOHBIX U [TO3HABATEJIBHBIX 3a/1a4;
7) dopMupOBaHHE M Pa3BHTHE KOJIOTMYECKOTO MBIIICHHS, YMEHUE IPUMEHSATE €0 B MO3HABATENBHOM,
KOMMYHHUKATHBHOH, COLIMAIBHON MPAKTUKE U MPO(eCcCHOHAIBHON OpUEHTAIINY;

8) TCHCPUPOBAHUC HI[GfI " OIIpCACIICHUEC CPCLCTB, H606XOIlI/IMI:IX AJIg UX peain3aliuu.

I11. Ipexmernbie pe3yabrarnl:
BbINyCKHAK HAYYHTCH:

¢ XapaKTCpU30BaATb OCHOBHBIC MCTOJAbI ITIO3HAHUA: Ha6JHO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
® ONHCBHIBaThb CBOMCTBA TBépI[LIX, KUIOKHUX, F83006p33HHX BCILCCTB, BBIACIIAA UX CYILICCTBCHHLIC

MIPU3HAKH;
®  PACKpBIBATh CMBICI OCHOBHBIX XUMUUYECKHUX MOHSATUN «aTOM», «MOJIEKYJIa, «XUMHUYECKUM
3JEMEHT»,  «IPOCTOE BELIECTBO», «CIOXKHOE BEIIECTBOY, «BATCHTHOCTHY, «XUMUUYECKAs

peaxkuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;
® PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUsI MACCHI BEIIECTB, TIOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHON TEOPUH;



pa3nnyaTth XUMUYECKUe U (pu3nuecKue BICHHUS;

Ha3bIBaTh XUMUYECKHE 3JIEMEHTHI;

OIPEIEIIATH COCTAB BEUIECTB MO X (hopMyIaMm;

OIPENENATh BAJICHTHOCTh aTOMa JIEMEHTA B COETUHEHUSX;

OIPENENATh TUIl XUMHUYECKUX PEaKIIN;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTCKaHUS XUMUYECKUX PEAKLUM;

BBISIBJISITh MIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAaHUH XUMUYECKOIN peakluy Mpu
BBIIIOJTHEHUHM XMMHUYECKOI'O OIIbITa;

COCTaBIIATH (POPMYJIbI OMHAPHBIX COCTUHEHUMH;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEAKIIUI;

co0roaTh npaBuiIa 6e30macHoi paboThl IPU MPOBEICHUHU OIBITOB;

I0JIb30BaThCs J1a0OPaTOPHBIM 000PYAOBAHUEM U TIOCYA0M;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEHTA 0 (pOpMYIIe COSIMHEHUS;

BBIUUCIIATH KOJIMUYECTBO, 00BEM MIIM MACCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIM TIPOJTYKTOB PEaKIUu;

XapakTepu30BaTh GU3NIECKAE M XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOa U
BOZIOPO/a;

M0Jy4aTh, COOMPATh KUCIOPOA U BOIOPO;

pacrio3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMBICH 3aKOHa ABOTaIpo;

PacKpBIBATh CMBICI IOHATHH «TETIOBOH 3((HEKT peakium», «MOISIPHBIA 00beM»;
XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J0JI€H PACTBOPEHHOI O BEIIECTBA;
Ha3bIBaTh COCAMHEHUSI N3YyUEHHBIX KJIaCCOB HEOPraHUYECKHUX BEIIECTB;

XapakTepu30BaTh GU3NYECKUE U XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX
BEIIECTB: OKCUJI0OB, KMCIIOT, OCHOBAaHUH, COJIEH;

OIpeeNATh MPUHAUIEKHOCTh BEIIECTB K ONPEAETICHHOMY KJIacCy COSAUHEHMUI;

COCTaBJIATh (POPMYJIbI HEOPIrAHUYECKUX COEAMHEHUN N3YUEHHBIX KJIACCOB;

IIPOBOAMTD OIIBITHI, IOATBEPKIAAIOIINE XMMUUECKHUE CBOMCTBA U3yUEHHBIX KJIACCOB
HEOPTaHUYECKUX BEIECTB;

Pacro3HaBATh OMNBITHBIM ITYyTEM PAaCTBOPBI KACIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPaCKU
HMHMKATOPa;

XapaKkTepU30BaTh B3aMMOCBS3b MEXK]y KJIaCCaMU HEOPTaHUYECKUX COETUHEHU;
packpsiBaTh cMbIch [lepuoaunueckoro 3akona 1. 1. Menneneesa;

O0BACHATh (PU3MUECKHI CMBICII AaTOMHOTO (TIOPSIKOBOI0) HOMEpPAa XUMHUECKOT 0 3JIEMEHTA,
HOMEPOB I'PYIIIBI ¥ IIeproJa B nepuoanueckon cucreme /1. 1. Menneneesa;

O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUS ATOMOB, CBOWCTB 3JIEMEHTOB B ITpe/ieiax
MaJIbIX NIEPUOJ0B U IVIABHBIX ITOATPYIII;

XapaKTepU30BaTh XUMHUUYECKUE 3JIEMEHTHI (OT BOAOPOAA A0 KalbliKsi) HA OCHOBE UX MOJOXKEHUS B
nepuoanyeckoil cucreme Jl. . MenneneeBa u 0cOOEHHOCTEHN CTPOEHUS UX aTOMOB;
COCTaBJISATh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 21eMEHTOB nepuoandeckon cucremsl 1. 1.



Menneneena;

pacKpbIBaTh CMBICIT MTOHATHI: «XUMUYECKAsT CBS3b», «AJIEKTPOOTPULIATEIBHOCTDY;
XapaKkTepU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEIIECTB OT THITA KPUCTALTHIECKON
PELIETKH;

OMpeeIISITh BUJI XUMHUYECKON CBSI3M B HEOPTAaHMYECKUX COCIMHEHUSX;

M300pakaTh CXEMBI CTPOSHHUS MOJICKYJI BEIIECTB, 00Opa30BaHHBIX PA3HBIMHU BUIAMU XUMUYECKUX
CBSI3€H;

PacKpbIBaTh CMBICII TOHSATUNA «MOHY», «KAaTHOH», «aHUOH», «3JEKTPOJIUTBD, «HEIIEKTPOIUTHDY,
«QIIEKTPOJIUTHYECKAS TUCCOIUALIHNS», KOKUCIIUTEINbY, «CTEIMEHb OKUCICHUS», «BOCCTAHOBUTEIIbY,
«OKHCJICHUEY, KBOCCTAHOBJICHUEY;

ONPENEIIATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCAUHEHNH;

PAacKpbIBaTh CMBICI TEOPUU DIEKTPOITUTUYECKON JUCCOLUALINY;

COCTaBJIATh YpPaBHEHUSI DJICKTPOJUTHUYECKON JTUCCOLUAIIMN KUCIIOT, MIEI0UEH, COMeH;
OO0BSCHATH CYITHOCTH MPOIIECCA DJICKTPOITUTHIECCKON TUCCOIMAIN U PEAKIIUA HOHHOTO OOMEHa;
COCTaBJISITH TIOJHBIC U COKPAIIEHHBIC HOHHBIC YPAaBHEHUSI pEeaKIii 0OMeHa;

OIPENETSATh BO3SMOKHOCTH MMPOTEKAHUS PEAKIIUii HOHHOTO OOMEHA,

MIPUBOJIUTH PEAKLIHUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3JIMUYHbIX BEILIECTB;
OMPEeeIISITh OKUCIUTENIb U BOCCTAHOBUTEID;

COCTaBJIATh YPAaBHEHUSI OKUCIUTEIBLHO -BOCCTAHOBUTEIbHBIX PEAKIINI;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIINU;

KIIACCH(PUITUPOBATh XUMHUYECKHE PEAKIIUU MO PA3TMYHBIM MTPU3HAKAM;

XapakTepru30BaTh B3aMMOCBSA3b MEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIIOB;
MIPOBOJIUTH OIIBITHI IO MOTYYEHUIO, COOMPAHUIO M M3YICHHIO XUMHUYECKUX CBOMCTB
ra3000pa3HbBIX BEIIECTB: YTIEKUCIOrO ra3a, aMMHUaKa,

pacro3HaBaTh OMBITHBIM MTYTEM ra3000pa3HbIe BEIIECTBA: YTIECKUCIIBIN T'a3 U aMMHUAK;
XapaKkTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJIIOB;
Ha3bIBaTh OPraHWYecKHe BellecTBa Mo UX opMyse: MeTaH, 3TaH, ITHIICH, METaHOI, dTaHO,
TJIMIEPUH, YKCYCHAsI KHCJIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAsI
KHCIO0TA, IJII0K034;

OLICHMBATh BIIMSHUE XUMHUYECKOTO 3arPS3HEHUS OKPYKAIOLIEH CPEAbl HA OPraHNU3M YEIOBEKA;
IPaMOTHO O00OpaIIaThCsl C BEIIECTBAMU B ITOBCEIHEBHON KU3HH;

OMpEeeIISITh BO3MOXXHOCTh TPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEACTABUTENICH OPraHUuYeCKIX
BEIIECTB C KUCIOPOAOM, BOAOPOAOM, METAJUIAMU, OCHOBAHUSIMH, IaJIOr€HAMMU.

BpINyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCSH:

® BBLABUIATH U IIPOBECPATH SKCIICPUMECHTAJIBHO THIIOTE3bl O XMMHYCCKHUX CBOMCTBAax BEILIECTB Ha

OCHOBC UX COCTaBa U CTPOCHH:, UX CIIOCOOHOCTH BCTYIIATh B XUMHUYCCKUE PCAKIINU, O XapPaAKTEPE U

IIPOAYKTAX Pa3IMYHbIX XUMAYECKUX PEAKLIUN;

® XapakTCpu30BaATh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBAKOT

IIPUYUHHO-CJICACTBEHHBIC CBA3H MCXKAY JaHHBIMU XapaKTCPUCTHKaAMH BCIUICCTBA,

® COCTaBJIATh MOJICKYJISIPHBIC M IIOJIHBIC MOHHBIC YPABHCHUA 110 COKpaH_[éHHI)IM MOHHBIM

YPaBHEHUSM;

¢ OPOrHO3upPOBATH CIIOCOOHOCTh BCUICCTBA IMMPOABJIATL OKHCIIMTCIIbHBIC HIIN

BOCCTAHOBUTEJIbHBIC CBOMCTBA C Y4€TOM CTENEHEN OKUCIICHUS SJIEMCHTOB, BXOAAIIUX B €TI0 COCTAB,

® COCTaBJISITh YpaBHCHUS peaKHHﬁ, COOTBCTCTBYIOIIHUX ITOCJICAOBATCIIbHOCTHU npeBpameHHﬁ



HEOPTaHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB;

* BBIJBUTATh U MIPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3BI O PE3yJIbTaTax BO3ACHCTBUSA
pa3nuuHbIX (AaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU PEaKIUU;

* HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS ISl YKOJIOTUUYECKU TPAMOTHOT'O TIOBEICHUS B
OKpY>Kalollleu cpee;

* HCIIOJIb30BaTh NPUOOPETEHHBIE KIOUYEBbIE KOMIETEHIIMH IPU BBHITOJIHEHUU IPOEKTOB U
y4eOHO-HCCIIeIOBATENILCKUX 3314 110 U3YUYEHHIO CBOMCTB, CIIOCOOOB MOMYYCHUS U PACIIO3HABAHUS
BEIIIECTB;

* 00BEKTHBHO OLIEHWBATH UH(OPMAIUIO O BEHIECTBAX U XMMHUECKUX MpoIleccax;

* KPUTHUYECKH OTHOCUTHCS K MCEBIOHAYYHON HHPOpMALINK, HeA0OPOCOBECTHON peKIaMe B
CpeacTBaxX MaccoBoi MH(pOpMaInu;

* 0CO3HABaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUM 110 XUMUU JJI MPAKTUUECKON JIeITETbHOCTH
YEJIOBEKa;

CO3/IAIOT MOJEIIM 1 CXEMBI JIsl pEIeHUs YI€OHBIX M MTO3HABATENBHBIX 33/1a4; TOHUMAaTh HEOOXOIUMOCTh
COOJIO/IeHU TIPEeITUCaHmi, MPeAaraeéMbIX B MHCTPYKIUSAX 110 UCIIOIH30BAaHUIO JIEKAPCTB, CPEICTB
OBITOBOUM XUMUU U JIP.

[OKYMEHT NMOZAMNUCAH 3NEKTPOHHON MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 05.09.24 10:18 (MSK)
YYPEXXAEHME COPCKAS1 OCHOBHASA OBLLIEOBPA30BATEJIbHASA LLKOJIA

N2 2 UMEHM TOJICTUXUHOM 10.H., Ka3biMoBa 3naTta AnekceesHa,

N.0.ANPEKTOPA

Ceptudukat 1AC04DDC38C6CFBF1DFES8DAB4C274B2C




