YOI UI9HQIRA ST0Z-H20T

UHWHX 9I[OLURA
engondoarreqy ¥urr Q) duHIHAN)
-eIrHge1000 AWWediodn o1roge

(7' 1nendes)

Uhod UNEWHIMANRH HNIGIIQKEL J UoLJY BT
4000%IN ()-8 BIT
EWHRE0£RAQ0 0JOMQ0 OIOHEOHI0
WHAAX 011

VININVdI0dII BYhO9Vd

A ),

'3 $70 INAAM\JV I Y0 Lo €520 oxeed) ‘H'H 7277

HOMHOYL [V /s XD OWITI ILBOS6NA
KON SE@, erdmn) 'y .2§ J N TP« f7 10 roxozody

sexogordo » - AGH T dowoduiy edowoduy 9IroLHLIoOWE OWIII HHHRYQ0RE BH
/ OIVIDKJII LA OHVHODVI[10D OHAd LOWDOVd

“91N LVHII.LHU-VI(OMIII K VHIIVUITALID BVIOdOIdO.1»
HUHAINKAdhA HOHIIALVEOEVdI0HTII0 HOHHAEV JOHHAI LOAVITAD0.1




Paznen 1.

[losicuutenpHas 3amnucka

HopmaruBHas 6a3a, Ha 0CHOBe KOTOpPOii paspadorana PaGouas nporpamma.

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3axon ot 06.10.2023 Ne 12-P3 «O6 ob6pazosanuu B Jlonenkoit Hapoanoit Pecriy6nuke» (ITpunst [loctanoBnenuem Hapoanoro Cosera 5 okTa0ps
2023 rona).

3. ®enepanbhblii 3akoH 0T 19.12.2023 Ne 618-D3 «O BHecennu nzmeHenuit B @enepanbhsiii 3akoH «O6 oOpasoBanuu B Poccuiickoit @enepannm.

4. ®enepanbhbiii 3akoH 0T 04.08.2023 Ne 479-D3 «O BHecenuu nudmeHeHnui B OeaepanbHbiii 3akoH «O0 oOpa3zoBanun B Poccuiickoit denepaniumy.

5. Ilpuka3 MunucrepctBa npocsemenuss Poccuiickoit ®@enepannu ot 31.05.2021 Ne 287 «O06 yrBepkaeHuu (enepaibHOro rocyaapCcTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00111ero oopa3zoBanus» (3apeructpuponan 05.07.2021 Ne 64101).

6. Ilpuka3 MwunucrepctBa mpocBemenus Poccuiickoit @enepamun ot 18.05.2023 Ne 370 «OO6 yrBepkmeHun deaepanbHOH 00pa30BaTEIIbHON
porpaMMbl OCHOBHOT'O 0011ero oopazoBanus» (3apeructpuponan 12.07.2023 Ne 74223).

7. llpuka3z Munnpocsemenus: Poccun ot 22.01.2024 Ne 31 «O BHeceHUH U3MEHEHHUI B HEKOTOpPbIE NMPpUKa3bl MUHKUCTEPCTBA 00Opa3oBaHMs U HAYKU
Poccuiickoit denepauvn 1 MunucrepctBa mnpocsenienus Poccuiickoit @enepanuu, kacaromuecs (eaepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB HaYaJIBLHOTO OOIIEro 00pa30BaHUsl U OCHOBHOT'O OOIIETO 0Opa30BaHUsI.

8. IIpuka3z Munnpocemenusi Poccun ot 24.11.2022 r. Ne 1025 «O6 yTBepkeHuu ¢eaepalbHON afanTUpPOBaHHON 00pa30BaTeIbHONU MPOrPaMMBI
OCHOBHOT0 00111€r0 00pa30BaHus AJs1 00Yy4YaIOLUXCs ¢ OTPAaHUYEHHBIMA BO3MOXKHOCTSIMU 37J0POBBSI».

9. Ilpukaz Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun Ilopsaka opraHu3anuyd M OCYLIECTBICHHMsS 00pa30BaTelIbHON
JeSITEIbHOCTH TI0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM IpOorpaMMaM - 00pa3oBaTeIbHBIM IpOrpaMMaM HadaJlbHOTO OOILEro, OCHOBHOT'O OOILEro U CPEIHEro
o011ero o0pa3oBaHU.

10. [Ipuka3z Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «OO0 yTBepskieHUU (heaepaabHOro nepeyHs yueOHMKOB, JOMYIIEHHBIX K HCIOJIb30BaHHIO
IpU peaju3aliy UMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTalUo 00pa30BaTeNbHbIX MPOrpaMM HAyaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeHero ooIero
0o0pa3oBaHMs OpraHU3alUsIMU, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO JEATEIbHOCTh U YCTAHOBIEHUS MPEJEIIbHOTO CPOKA MCIOIb30BAaHUS MCKIIFOUEHHBIX
YU4eOHUKOBY.

11. IIpuka3z Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHecennun nzmenennii B npuitokeHuss Ne 1 u Ne 2 x [Ipukazy Munnpocsemenus
Poccun ot 21.092022 Ne 858 OO0 yrBepxkaenuu PIIY, nomymeHHBIX K UCIONb30BAHUIO MPH peaTU3allMyd HUMEIOLIMX TOCYIapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX IPOTPaMM HA4YaJbHOTO OOIIETr0, OCHOBHOTO OOINEro, CpemHero oOmero oOpa3oBaHUS OPTaHU3AIUSAMH, OCYIIECTBIISIONIUMU
00pa3oBaTeNbHYIO ASITEIBHOCTh U YCTAHOBJICHUS MPEAEIbHOI0 CpOKa NCIOIb30BAHUS UCKIIFOUEHHBIX YIEOHUKOBY.

12. Tlpuka3z Munnpocsemenus Poccun 04.10.2023 Ne738 «O06 yrBepxkaeHun ¢eaepaabHOro MepeyHs dJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOMYIICHHBIX K HCHOJBb30BAHUIO TPHU peau3alii HMEIOIUX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeNbHBIX MPOTpaMM HA4yaJIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPETHET0 00IIET0 0Opa30BaHUSI.

13. ITpuxaz Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHeceHMM M3MEHEHHMS B IYHKT 13 mopsaka opraHM3allMM U OCYHIECTBIICHUS
00pa3zoBaTeNbHON NEATETLHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM - 00pa3oBaTEIbHBIM IIpOorpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO
00I11ero M cpetHero oo1ero 0opa3zoBaHus, yTBEpKISHHOIO IPUKAa30M MUHUCTEPCTBA IPOCBEILEHHs poccuiickol denepaunu ot 22 maprta 2021 r. Ne 115»



14. IIpuka3z Munnpocseuenust Poccun ot 21.06.23 Ne556 «O BHecenun uzMeHeHuil B npuinoxenust Ne 1, Ne 2 x npukazy Munpocsemenus Poccun
o1 21.09.2022 Ne 858 «O06 yTBepkeHHH (heIepaIbHOTO IEPEUHs yYeOHUKOB, IOMYIIEHHBIX K UCIIOJIb30BAHUIO TIPH PEATTU3aI[i HMEIOIIHNX TOCY/1ap CTBEHHYIO
aKKpEIUTAIMIO 00pa30BaTEeIbHBIX MPOTPaMM HAa4aJIbHOTO O0IIEr0, OCHOBHOTO OOIIET0, CPeJHETo 0011ero 00pa3oBaHus OpraHu3alusIMH, OCYIECTBISIONINMU
00pa3oBaTeNbHYIO 1eATEeIbHOCTh, M YCTAHOBIICHUS MPEEIbHOTO CPOKa UCTIOIb30BaHUS NCKIIOUEHHBIX YUeOHUKOB.

15. Iocranosnenue IIpaButensctBa P® ot 11.10.2023 Nel678 «OO6 yTBep:kKIeHHH NpaBWI HNPUMEHEHHUs 3JeKTpoHHOro oOyuenus, JOT mpu
peanu3anuu 00pa3oBaTENbLHOTO MPOIIECCay.

16. IlocranoBnenue [ maBHOTO TOCYAapCTBEHHOTO cCaHUTApHOTO Bpaua Poccuiickoii @eneparuu oT 28.09.2020 Ne 28 «O06 yTBEp»kK/I€HUN CAaHUTAPHBIX
npaBua CIT 2.4.3648-20 «CaHUTapHO-3MTHIEMHUOJIOTHYSCKAE TPEOOBAHMS K OpraHU3aIlusM BOCIIUTAHUS M OOyYEHHMS, OTIbIXa W O3JI0OPOBJICHUS JETEH U
mousonexun» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie paBUiIa...»).

17. TlocranoBnenue ['maBHOrO rocyaapcTBeHHOro caHuTapHoro Bpada Poccuiickoit @eneparuu ot 28 suBaps 2021 r. Ne 2 «OO6 yTBepxkaeHUU
caauTapHbix npasui U HopM CanlluH 1.2.3685-21 «['urnenndeckne HOpMATUBHI U TPeOOBAaHUS K 00ECTIEYeHNIO 0€30MacHOCTH U (WiIn) OE3BPEIHOCTH /IS
yenoBeka (PaKTOpOB Cpelbl OOUTAHUS.

18. HMudopmanumonHoe muceMo J[lemapramMeHTa rocylapcTBEHHOW IOJUTHKH W yHpaBieHus B chepe obmero oOpa3oBaHus MHHHCTEPCTBA
npocemienuss PO ot 22.05.2023 Ne 03-870 «OTBeTbl Ha TUIIMYHBIE BOMNPOCHI, BO3HUKAIOIINE HAa PETMOHAIBHOM, MYHULIMIIAJIbBHOM YPOBHSX U YPOBHE
oOpasoBarenbHON opranu3anuu, o BBeneHun ®OOTIy.

19. Meroauueckue peKOMEHIAIMU O 00eCleYeHnI0 onTuMu3anuu yuyebonor Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pazpaboraHHbIe
®denepanbHOM CITY)O00M MO Haa30py B cepe 3aIuThl MpaB notpedureneit u onarononyuns yenoBeka, DBYH «Denepanbublii HAyYHBIN [IEHTP TUTHEHBI UM.
®.®D. Dpucmana» PociorpedHaazopa u mp.).

20.MeToauueckre peKOMeHAAMH 110 00eCIeYeHNI0 CAHUTAPHO-3IUAEMHOIOMUECKUX TpeOOBaHUM NpHU peain3aluy 00pa30BaTEeNIbHBIX POTPaMM C
IPUMEHEHHUEM DJIEKTPOHHOT0 00y4eHHs U JUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruit (MP 2.4.0330-23 ytB. 29.08.2023 pykoBoaurenem DenepaabHOi
cIIy>kOBblI 110 Ha/130py B cepe 3amuThl IpaB noTpeduTeneil u Gnarononyuus yenoBeka, [ maBHbIM canuTapHbiM BpauoMm PD A 1O. [Tonosoii).

denepanbHas paboyast mporpaMma OCHOBHOT'O 00111ero o0pa3oBaHus «Xumus (6a30BbIil ypoBeHb, 11 8-9 ki1accoB 00pa30BaTENIbHBIX OpraHU3aALUN )».
MockBsa, 2023r.

Oo6ocHoBanne Boidopa YMK.

Pa6ouas nporpamma no xumuu uist 8-10 knaccoB Ha 2024-2025 yuebHbI roJ1 pazpaboTaHa ¢ yueTOM 0COOCHHOCTEHN NCUX0(pU3NYECKOT0 pa3BUTHS,
UH/IMBUYAJIbHBIX BO3MOKHOCTEH O0YyYaroImuXcs ¢ TSDKEJNbIMU HapyIIEHUSIMH PeUd M 00eCHeunBaeT OCBOEGHUE COJEP)KaHU Kypca XMMHUU U COIMAJIBH YIO
aganrtauuio. /lanHas nporpamma pazpaboTaHa B COOTBETCTBUHU U Ha OCHOBaHHMHM CIEAYIOUIMX HOPMATUBHBIX U PacTIOPSAUTEIbHBIX TOKYMEHTOB. [Iporpamma
0 XUMHM JaéT TpEeACTaBICHUE O IeNsAX, oOmei crpareruu OOy4eHHs, BOCIUTAHHMS M Pa3BUTUS OOYUAIOIIMXCS CPEACTBAMH YUeOHOTO NpeaMera,
yCTaHaBIMBaeT 00sA3aTeNbHOE MPEIMETHOE COJIep KaHUe, MpelyCMaTpUBaeT paclpeiesieHue ero mo kjiaccaM U CTPYKTYPHUpPOBaHHE IO pas3zesiaM U TeMam
IIPOrpaMMBbl [0 XMMHH, ONPEAEIAET KOJNYECTBEHHbIE U KaUECTBEHHbBIE XAPAKTEPUCTUKU COJEPIKAHUSA, PEKOMEHAYEMYIO IOCIIE0BATEILHOCTD U3y4EHUS
XUMHUH C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcsi, omnpeaenser
BO3MOXHOCTH TIpeIMeTa Ul peaau3ali TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM MporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIETro
o0Opa3oBaHus, a Takke TpeOOBaHUM K pe3ynbTaTaM OOy4YeHUsS XUMHUHU Ha YpOBHE Iiesiel M3Y4YeHMsI NMPEAMETa U OCHOBHBIX BUAOB yueOHO-ITO3HABATEIbHOM
JeSITeIbHOCTH 00y4aIoIIerocs 0 OCBOCHUIO y4EOHOTO COEPKAHMS.



Henn 3axaumn o0y4eHus: npeamery.

[Ipu n3yyeHnn XMMUK Ha ypOBHE OCHOBHOT'O 0011ero 00pa30BaHMsl BaXKHOE 3HAYEHHUE PUOOPENH TaKKe 1IeU, Kak: (opMUpoBaHNE UHTEIEKTYalbHO
Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY NMPHHATHIO PELICHUH, CIIOCOOHON aJanTHpOBaTHCS K OBICTPO
MEHSIIOIMMCS YCIIOBUSAM >KU3HU; HAlpaBIEHHOCTh OOyY€HHMs Ha CHCTEMAaTHYECKOEe HPUOOLIEHHE O0YYaroLIMXCs K CAMOCTOSITEIbHON I03HaBaTEIbHOM
JeSITeIbHOCTH, HAyYHBIM METOJIaM TO3HaHUs, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU; 00ecliedeHne yCIOBUH, CIIOCOOCTBYIOLINX
IpUOOPETEHNI0 O0YYarOLMMHUCS OIbITa PA3HOOOPA3HOM NEATEIbHOCTH, NMO3HAHUS M CAaMOIIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHLIMIA),
UMEIOIIMX YHUBEPCAIBbHOE 3HAYCHHUE IS PAa3IMYHBIX BUAOB JIEATEIBHOCTH; (hopMupoBaHue 001ei (yHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBACHATH U OLIEHUBATh ABJICHUS OKPY/KAIOLIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OIBIT, IOJIy4YE€HHbIE IPH U3YYEHUU XUMHUH, IPUMEHATh UX
IIPY PEIICHUH MPOOJIeM B IOBCEAHEBHOM KHU3HH U TPYAOBOH AEATENBHOCTH; (HOPMUPOBAHHE Yy O0YYAIOIIUXCS TYMAHUCTHUECKUX OTHOIICHHUN, TOHUMAaHUS
LEHHOCTU XMMUYECKHUX 3HAHUHN JJIs BBIPAOOTKH HKOJOTHUECKHU 11eJ1€CO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOU AEATEIBHOCTH B LIEISIX COXPAHEHUsI CBOETO
3JI0pOBbsI U OKpYKaIOIIEH IIPUPOAHON Cpebl; Pa3BUTHE MOTUBAIMM K 00y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS
00111€4esI0BEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPOGUIISL U HANIPaBIEHHOCTH JajbHEHIIEro 00y4eHusl.

- lleHHOCTHBIE OPMEHTHPHI COJlep:KAHMS Y4eOHOr0 MmpeMeTa.

3HaHUe XMMUU CIY)KUT OCHOBOH 11 pOPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIErocs, €ro NpeACTaBICHNN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKH YO
POIb UTpatoT GOPMHUPYEMBIE XUMHUEH MPECTABICHHS O B3aNMOIPEBPAIICHUSX YHEPTUU U 00 IBOIIOIMHU BEIIECTB B MPUPO/IE, O MYTAX PEIICHUS IIT00aTBHBIX
npo0JeM yCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MUIIEBON M SKOJIOTUYECKOM 0e3011acHOCTH, IPOOIEM 3IpaBOOXPAHEHHUSL.

N3ydyeHnne XuMuHU: CIOCOOCTBYET peanu3alMil BO3MOKHOCTEM JJig CaMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYphl JUYHOCTH, €€ oOmel u
(GYHKIMOHAIBHON IPaMOTHOCTH; BHOCHUT BKJaJ B ((OPMUPOBAHHUE MBIIIJIEHHUS M TBOPUECKUX CHOCOOHOCTEH 00yyaromuxcs, HABBIKOB UX CaMOCTOSTEIbHON
y4eOHOU AESITENbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BAaTEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B IOBCEJIHEBHOM JKHU3HH, TaK M B MPO(ecCHOHATBLHOU
NeSITeIbHOCTH; 3HAKOMHT CO CHELU(PUKON HAYyYHOTO MBIIUIECHHS, 3aKJa/{bIBA€T OCHOBBI LIEJIOCTHOT'O B3IJIAJa HA €MHCTBO MPUPOBI U YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TanoM B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YyYaromMXcsl; CocoOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K
€CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMUECKOE 00pa3oBaHNe 00yUaroINXCs

- O0masi XapaKTepUCTHKA OPTaHU3alMU Y4eOHOr0o npouecca: TeXHOJ0THii, MeT010B, (pOPM, CPeACTB 00y4eHH s, PesKUM 3AHATHI.

ITpu opranu3anuu oneHouHbIX npoueayp B coorBeTcTBUU ¢ PAOIT OO0 s ob6yuatonuxcs ¢ THP (BapuaHT 5.2) MOryT OBITh CHIEIMAIbHBIE YCIIOBUS,
00yCIIOBJIEHHBIE 0COOBIMU 00pa30BaTEIbHBIMU MTOTpeOHOCTAMU 00yuaromuxcs ¢ THP u cBsS3aHHBIME ¢ HUMU 00bEKTUBHBIMU TPYAHOCTAMU. CHicTEMa OLIEHKU
IpU3BaHa COCOOCTBOBATH MOIEP’KAHHUIO €IUHCTBA BCEHl cUCcTEMBbI 00pa3oBaHMsl, 00eCeUeHHIO PEEMCTBEHHOCTH B CUCTEME HENPEPHIBHOIO 00pa30BaHMUs.
Ee ocHOBHBIMU (YHKIIUSIMH SIBJISIOTCS: OpPUEHTALUs 00pa30BaTeIbLHOrO IMpolecca Ha JOCTHKEHHE IUTaHUPYeMbIX pe3yabTaToB ocBoeHuss @AOIT OO0 s
oOyyatomuxcst ¢ THP (Bapmant 5.2) m obGecrieuenue >(PQPeKTUBHON OOpaTHOW CBS3M, MO3BOJIIOIIEH OCYIIECTBIATH YIpaBlieHHE 00pa3oBaTeIbHBIM
IPOLIECCOM.

®enepanbabiM yuebHbIM m1aHoM PAOIT OO0 npenycMOTpeHO M3ydeHHE XMMUU TpH roja: u3 pacuéra ¢ 8§ mo 10 kimacc — 2 yaca B Hezem0. JTO
CBSI3aHO C TE€M, UTO JIETH C TSKEIBIMU HapyIIEHUSIMU PEeUYH ITPOTrpaMMHBII MaTeprall OCHOBHOM LIKOJIBI (5-9 Ki1accoB) ycBaMBarOT HE 3 MATh, a 3a LIECTb JIET.
C y4eToM CHMXEHHOT'O TeMIa BOCIIPHUATHUS U UHTEIUIEKTYyalIbHOW 00paboTKH MaTepHasa I1eThbMH C TSDKEIBIMU HapyIICHUSIMH PeuH, a TaKXKe CO CHH)KEHHOMN
CHOCOOHOCTBIO I€TaTh BBIBOBI, IPOBOANUTE aHAJIOIMH, aHAJTU3UPOBATh yUEOHbII MaTepuall, H3ydyeHue MaTepraina 9 kiacc npojgoHrupyercs. st n3ydenus
xumud B 10 Ki1acce B mporpaMMy BHECEHBI HanboJiee CI0XKHbBIE TeMBI 3 Kypca 9 kiacca.

Pacnpenenenue pa3zienoB B coiepKaHUM Kypca XUMUH 110 KJIaccaM CTPYKTYPUPOBAHO



- KoamnmuecTtBo 4acoB, Ha KoTOpoe paccuutaHa PaGouasi mporpamma, B TOM 4YHC/JI€ KOJUYECTBO /JI NPOBeIeHHS KOHTPOJbHBIX,
JIa00PATOPHBIX, MPAKTHYECKUX U T.J.

KonndecTBO M TeMBI MPaKTUYECKUX M JIAOOPATOPHBIX PabOT BHIOpaHBI M3 TEPEUHsS JTA0OPATOPHBIX U MPAKTUYECKUX padOT, MPEIIOKEHHBIX
®DenepalibHOIM MPOrpaMMoi Mo XUMUHM € YYETOM UHAUBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIMXCs ¥ CIIMCKA SKCIIEPUMEHTANIBHBIX 3aJaHHH

OO1ee 9nciIo0 9acoB, OTBEAEHHBIX JIJIsl H3yUEHUS] XUMUU Ha YPOBHE OCHOBHOTO 00I1IeTro o0pazoBanus, coctarisier 204 daca: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 daca B Henento), B 10 kimacce — 68 yacoB (2 yaca B Henento). KOHTpOJIbHBIX padoT B KaXI0M KJIacce MPOBOAUTCS 4
B I'OJ,

Pazpen 2.

IInanupyemsle pe3yJabTaThl

JIMYHOCTHBLIE PE3VYJIbTATDBI JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHMs TOCTUTAIOTCS B X0/1€ 00yUeHHS
XUMHUU B €IMHCTBE Y4eOHOW M BOCHUTATENBbHOM NEATEIbHOCTH B COOTBETCTBMM C TPAAMLIMOHHBIMU POCCHUMCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIaMUd U HOPMaMH MOBEIAEHMSI U CIIOCOOCTBYIOT IIpOLIECCaM CaMOIO3HAaHMsI, CAaMOPA3BUTHUS U
couuann3anuy odyvaronmxcs. JINYHOCTHBIE pe3ysbTaThl OTPAXKAOT FOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBAThCS CUCTEMOI MO3UTUBHBIX LEHHOCTHBIX
OpHUEHTAIMI U paclIupeHHe OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:
1) marpuoTHYECKOro BOCIUTAHMS: ILIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY M HAay4YHOMY HACIIEIMIO, MOHUMAaHUs
3HAUEHUs XMMHUYECKOW HAyKH B >KM3HU COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(pOpManueld O MepefoBbIX JOCTUKEHHUSIX U
OTKPBITUSAX MUPOBOM U OT€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOHCTBE MHpa M 001IecTBa; 2) IpaXJaHCKOT'0 BOCIUTAHUS:
IPEJICTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, KOMMYHMKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIe3HOH, y4eOHO-UCCIIeI0BaTeIbCKONW, TBOPUECKOM M APYTrUX BHUJAX AEATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NESATETbHOCTH INpH
BBIMIOJTHEHUM Y4YeOHbIX, I103HABATEIbHBIX 3aJa4, BBINOJHEHUHM XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IIPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIH B MPOLECCE 3TONW YUeOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNKHU CBOMX TOBapHILEH C
MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS MOCJIEACTBUN MOCTYNKOB; 3) LIEHHOCTH HAy4yHOTO MO3HAHMS: MHUPOBO33PEHUYECKUE
IIPEJICTABJICHUS O BEIIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIFOIIME OCHOBY JUUISl TOHUMAHHUS
CYILIHOCTU Hay4YHOH KapTUHBI MHUpPA, IPEJICTABICHHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPO/bI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOIHOI Cpeoil, o
pPOJIM XMMHUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH; MO3HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJyYeHHE HOBBIX 3HAHUN MO XUMHUH, HEOOXOIUMBIE IS
00BsiICHEHUS Ha0JII0/1aeMbIX MPOIIECCOB U SBJICHUH, TO3HABATENbHOM, THPOPMAIIMOHHOMN 1 YNTATENIbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHOM
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOil, JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU HH(POPMALIMOHHBIX TEXHOJIOTUI; HHTEpPEC K 00YUEHUIO
Y TIO3HAHUIO, JII0003HATENBHOCTh, FOTOBHOCTb U CIIOCOOHOCTB K CAMOOOPa30BaHUIO, IPOEKTHON U UCCIIE0BATEIbCKON JEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHS 00yueHUs B JaibHeiieM; 4) GopMHPOBAaHUS KyJIbTYpHI 310pPOBbs: OCO3HAHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILCHHS K
CBOEMY 3/I0pOBbIO, YCTAHOBKH Ha 3710POBbII 00pa3 »U3HU, OCO3HAHUE MTOCJIEICTBUIN U HEMTPUATHE BPEIHBIX IPUBBIUEK (YIOTPEOIEHHS AJIKOT OIS, HAPKOTHKOB,
KypeHHsi), HEOOXOIUMOCTH COOJIOACHUS MpaBMil O€30MAaCHOCTH MPU OOPALIEHUH C XMMHUYECKUMH BEIIECTBAMH B OBITY M peajbHOM >KU3HU; 5) TPYJOBOTO
BOCIIUTaHMS: UHTEPEC K MPAKTUUECKOMY U3YUEHHIO PO eccHii ¥ Tpyia pa3IMyHOIro poJia, yBaKCHHUE K TPYAY U pe3ysibTaTaM TPYI0BOM AESATEIbHOCTH, B TOM
Yrciie HA OCHOBE NPUMEHEHHUs NMPEAMETHBIX 3HAHUHM 110 XUMHH, OCO3HAHHBIA BHIOOp MHIMBHIYAIBHON TPAEKTOPUH MPOJODKEHHUS 00pa30oBaHUs C yuETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U NMOTPEOHOCTEH, yCNIEMHON MPOPECCHOHATBHON IEATENbHOCTH U Pa3BUTHSA
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HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHUPOBAThCA B NMPO(ECCHOHAIBHONW cpene; 6) SKOIOTHYECKOr0 BOCHHUTAHUS: IKOJOTHYECKH IiesiecooOpasHoe
OTHOILIEHHE K MPHPOJIe KAK UCTOYHUKY KU3HU Ha 3eMjie, OCHOBE €€ CYLIECTBOBAHMsS, IOHMMAHUE LIEHHOCTH 37J0POBOr0 M Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3NUYECKOMY M ICUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHSI IPaBUII O€301IaCHOTO MTOBEICHUS
npu paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYALMSIX, YITPOKAIOIIMUX 30POBBIO U )KU3HHM JIHOAEH; CHOCOOHOCTH IMPUMEHSTh 3HaHUS, [10JIydaeMble IIPU U3yYeHUN
XUMHUH, JJIS1 PELICHNS 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CPEOH, ISl MOBBIIICHUS! YPOBHS SKOJIOTUYECKON KYIbTYphl, 0OCO3HAHHS II100aIHHOTO
XapakTepa 3KOJIOIMYEeCKHX MpoOsieM M IyTel UX peleHHs NOCPEICTBOM METOI0B XUMHHU, 3KOJIOIMYECKOIO MBIIIJIEHUS, YMEHHUs PYKOBOJCTBOBATbCS MM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHON IIPAKTHUKE.

METAITIPEJIMETHBIE PE3VYJIbTATHI B cocraBe meTanpenMETHBIX pe3yJbTaTOB BBUICISIOT 3HAYUMBIC NI (DOPMHUPOBAHHMS MHPOBO33PEHUS
oOIIeHayYHbIE MMOHATHS (3aKOH, TEOpHSs, MPUHINI, TUIIOTE3a, (PAaKT, CHCTEMA, TPOIECC, SKCIEPUMEHT U JIPYTOe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4EOHBIX NpPEeIMETax U MO3BOJSIOT HA OCHOBE 3HAHUH U3 3THX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LIETOCTHON Hay4YHOU KapTUHE MUpa, U
YHUBEpCaJbHbIE yueOHbIe AEUCTBHUS (TIO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYISATHBHBIE), KOTOpbIE OOecCreuuBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHON 1eATEIbHOCTH

B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOSHHUIO 00S3aTENbHOTO COJEPKAHMS, YCTAHOBJIEHHOTO JaHHOW QenepanbHOil paboyeil mporpamMMoii,
BBIJICJIAIOT: OCBOEHHbIE OOYYaIOLIMMMCS HAy4YHbIC 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBHM, cnenuduyeckue Uid MpeaIMEeTHOM obimacTu «XuUMUS», BUABI
JESATENIbHOCTH 110 TIOJyYEHUIO HOBOI'O 3HAHHUS, €r0 MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX cuTyauusax. K konuy
o0yuyeHus B 8 Kiacce NMpeMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE JOJIKHBI OTpaXkaTh COPMHPOBAHHOCTh y O0YyYarOIIUXCS YMEHUI:PaCKpPbIBaTh CMBICI
OCHOBHBIX XUMUYECKHUX MOHATUIN: aTOM, MOJIEKYJIa, XUMUYECKHUH 3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEILIECTBO, CMECH (OHOPOIHAS U HEOAHOPOIHAA),
BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAasl M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBast JI0JIsl XMMUUYECKOT'O 3JIEMEHTA B
COETMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCICHHS, XUMUYEeCKas peakius, Kiaccuduxarus
peaKIMid: peakluy COCJUHEHUS, PEaKLUU pa3ioKeHUs, Peakluu 3aMelIeHHs, peakui oOMeHa, 9K30- M HHIO0TEPMHUYECKHE PEaKLUH, TeIIoBOH 3¢ ekt
peaxkuuu, sapo aToma, 3JeKTPOHHBIN CII0M aTOMa, aTOMHast OpOUTaib, pauyc aToMa, XUMUYECKas CBSI3b, OJIIpHAs U HEMOJIsIpHAasi KOBAJIEHTHAsI CBSA3b, HOHHAS
CBSI3b, MOH, KaTMOH, aHMOH, PAacTBOp, MaccoBas JOJs BellecTBa (MPOLIEHTHAs KOHLEHTPAIMs) B PACTBOPE; MIUTIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX
XUMHWYECKHUX TOHATHIA ¥ MPUMEHSTH STH MOHATHUS MPH OMHCAHUH BEUIECTB M WX MPEBPAIEHHIT; NCTIOIH30BATh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTABIICHHUS
(GopMyn BElIeCTB M ypaBHEHMH XMMMUYECKMX PEaKIM; ONpeIensiTh BaJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEIMHEHUSAX, CTENEHb OKHCIECHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, MPHUHAJICKHOCTh BEIIECTB K OINpeneI€HHOMY KJIacCy COeAUHEHHH mo ¢opMyiaMm, BHJ XHUMHUYECKOH CBS3U
(KOBaJIeHTHas! M MOHHAas) B HEOPTaHUYECKUX COEAMHEHHX; pacKphIBaTh cMbich [leproanueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAaHUE
NePUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJIEMEHTOB OT MX MoJiokeHUs B llepumonudeckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO Y4€HHs, 3aKOHa ABOIajJpo; ONUCHIBATh U XapakTepu3oBaTh TabimuHyio ¢opmy [leproanyeckoit cucremMbl
XUMHUYECKHX AJIEMEHTOB: pa3jiMuaTh MOHSTUS «TJlaBHas noarpynna (A-rpymma)» u «nobouHas noarpynmna (b-rpymnma)», maneie u Oosiblline NEPUOBbI,
COOTHOCHTh O0O3Ha4eHHUs, KOTOpble uMmeroTcs B Tabmuue «llepuoguueckas cucreMa XuMH4yeckux osiemeHToB J[.M. MenzaeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsll A1pa, 00Illee YUCIIO 3JIEKTPOHOB U pacHpe/ieIeHUe UX IO AJIEKTPOHHBIM
CJIOSIM); KJIACCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHEe BELIECTBA, XMMUYECKHE PEakIUH (110 YUCIY U COCTAaBY yYacCTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY A (]EKTy); XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB Pa3JIMUHBIX KJIACCOB, IMOJTBEPIKIasi ONMHCAHUE
pUMEpaMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XMMUYECKUX PEAKIINIA; TPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCIMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX MIPEBPAILEHUH B PA3JIMYHBIX YCIOBHSX; BBIUYMCIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl
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BEIIIECTB, MAaCCOBYIO JOJI0O XUMUYECKOTO JIEMEHTa 10 (popMysie COSTMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI 110 YpaBHEHUIO
XUMHYECKON pPEaKIUH; MPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEILHONW JCATEIBHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEeMaTH3AIINIO,
KJIACCU(PUKAIIMIO, BBISIBJICHHE PUYMHHO- CJICJICTBEHHBIX CBSI3€H — JJII M3YYCHUS CBOMCTB BEUIECTB M XUMUUYECKUX PEAKIIUNA, ECTECTBEHHO-HAYYHBIC METO/IbI
NIO3HAHUs — HAOJI0ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (peabHbBIN U MBICIICHHBIN); CJIEIOBATh IPAaBUJIaM MOJIb30BaHHUS XUMUYECKOH MOCYI0H
U 1a00paTOpHBIM O0OpPYIOBAaHUEM, a TAKXKE MPaBUIAM OOpAICHHS C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH TIO BBITIOJHEHHUIO JaO0OPaTOPHBIX
XUMHYECKHX OTIBITOB 10 TIOJTYYCHUIO H COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOIa H KUCIIOPOIa), IPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MacCOBOM
JIOJIEH pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh U MPOBOAUTh XMMHUYECKHUE IKCIIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB IIEIOYCH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTaKMYyC, (heHOIPTaIeHH, METHIIOPAHX U IPyTHUe).

K xonmy oOydenus B 10 kiacce mpeaMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH y OOYYAFOIIUXCS YMCHHIA:
PacCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MMOHATUI: XUMHUYECKHUI AIIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTbH, 3JICKTPOOTPUIATESIIEHOCTh, CTENICHh OKHCICHHS, XUMUYECKasl PEaKlus, XUMHUYECKasl CBs3b, TEIUIOBOH 3(PQPEKT peaKIuu, MOJIb, MOJSIPHBIHI
00BEM, pacTBOP, DJIEKTPOJIUTHI, HEAIEKTPOJIMTHI, dJIEKTPOJIMTHUCCKAS TUCCOIMAIINS, PEaKI[MM UOHHOTO OOMEHA, KaTallu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMbple M HEOOPAaTUMBIC PEAKIIUH, OKHCIUTCIBHO-BOCCTAHOBUTEIILHBIC PEaKIMU, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBIICHHE,
AIIOTpONHsL, aM(pOTEPHOCTh, XUMHUYECKAsI CBsI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAsl ), KPUCTAILUTUYECKAs PEIIETKA, KOPPO3HUs METAJLIOB, CIIJIaBbl, CKOPOCTh
XUMHYECKON peakIluu, MpeleinbHO aomycTtuMas kouueHTtpanus [IJIK BemiecTBa; WILTIOCTPHpPOBATh B3aMMOCBS3h OCHOBHBIX XHMHUYECKUX TOHATHH W
NPUMEHSTh 3TH TOHSATHS MPH ONKMCAHUM BEIIECTB M WX IMPEBPAIICHUH; HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHHsI (pOpPMYJI BEIIECTB U
YpaBHCHUU XWMHYECKUX PEAKIMH; OMPEICNATh BAJICHTHOCTh W CTENEHb OKUCJICHHS XHUMHYECKHX JJIEMCHTOB B COCIMHCHHUSX PAa3IMYHOTO COCTaBa,
MPUHA]JISKHOCTh BEIIECTB K OMpPENEIEHHOMY Kjlaccy COEAMHEHUN Mo (opMmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METAJIMYecKas) B
HEOPTaHWYECKUX COCIUHEHUSAX, 3apsiji MOHA TI0 XUMHUYECKOW (opMysie, XapakKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUYECCKUX COCAMHCHHM, THII
KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BELIECTBA; packpbiBaTh cMbich [leproauueckoro 3akona [I.J1. MeHneneeBa 1 J€MOHCTPUPOBATh €r0 MOHUMAHUE:
ONKCHIBATh W XapaKTepu3oBaTh TabmuuHyo (opmy I[lepromudeckold CHCTEMBI XUMHUYCCKUX 3JIEMEHTOB: pa3iMvaTh MOHATHS «riIaBHas moarpymma (A-
rpynna)» u «mnobounas noarpymnmna (b-rpymmna)y, Manbie u 60bIIKME TEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IIEPUOIUYECKON TabmuIe, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB W 3apsl sjpa, OoOIIee YMCIIO AJIEKTPOHOB M pachlpeiesieHue HUX IO
ANEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COSAMHEHU B MpeeaXx MaJbIX MEepHUOI0B M TIIaBHBIX
MOJATPYII C YIETOM CTPOCHHS MX aTOMOB; KJIAaCCH(DHIIMPOBATh XMMHUYECKHE JICMCHTHI, HEOPTAaHMYECKHE BEIIECTBA, XUMUYICCKUE PEaKIUu (10 YHUCITY H
COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TETUIOBOMY d(D(eKTy, M0 M3MEHEHUIO CTEMeHEeH OKUCICHHS] XMMHUYECKUX AJIIEMEHTOB); XapaKTepH30BaTh
(omUCBIBATh) O0IINE U CTICH(PHISCKIEe XUMUIECKIE CBOMCTBA TIPOCTHIX U CJIOKHBIX BEIECTB, TOITBEPIK/Iasl ONTUCAHKE IPUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHUU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIU; COCTABISATh YPABHEHHS AJNEKTPOJIUTUYECKON JAUCCOIMAIIMK KUCIOT, MIEN0Ye U COJIeH, MOJTHBIE U
COKpaIEHHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEeHa, YPaBHEHHS PEaKIIMid, MOATBEP)KIAIONINX CYIIECTBOBAHUE TCHETHICCKOM CBSI3U MEXK]Iy BEIIeCTBAMHU
Pa3IMYHBIX KIACCOB; PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN MTOCPEICTBOM COCTABICHUS SJICKTPOHHOTO OallaHCa dTUX PEaKIIHii;
MIPOTHO3MPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH TPOTCKAHUS XMMHUYCCKHUX IPEBPAIICHHA B PA3JIMYHBIX YCIOBUSX;
BBIUHCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEeHTa TI0 (opMylie COeAMHEHUSI, MAaCCOBYIO
JIOJF0 BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUYETHI MO YPaBHEHHIO XMMHUYECKON peakiuu; COONI0NaTh MpaBUia TOJIB30BaHUS XMMHUYECKOH MOCYIOH U
1ab0paTOPHEIM 000PYIOBaHUEM, a TAKXKE IIPABHIIA 0OpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIMSIMH TI0 BBITTOJIHEHHUIO TA0OPATOPHBIX XUMUYIECKUX
OTIBITOB IO IMTOJTYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BENIECTB (AMMHAKa M YTIICKUCIIOTO ra3a); MPOBOJUTH PEAKITHH, ITOITBEPKAAIOIIIE KaUeCTBEHHBIN COCTaB
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pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPUA-, OPOMUI-, HOIUA-, KapOoHaT-, hocdar-, cuIuKaT-, Cyabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS ¥ HOHBI H3yYCHHBIX METAJIJIOB, IIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB; IPUMEHATH OCHOBHBIE OIIEPALIUN MBICITUTEIILHON
NeSITeIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE, 00001IeHNE, CHCTEMAaTH3all1I0, BEISIBICHUE TIPUYMHHO-CIIEICTBEHHBIX CBA3EH — 111 N3YYEHUS CBOWCTB BEIIECTB
U XUMHUYECKUX PEAKLUi, €CTECTBEHHO-HAyYHbIE METO/Ibl I03HAHUS — HAOJIOACHUE, U3MEPEHNE, MOIETIMPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN)

Paznen 3.
Conep:xanue TeM y4eOHOro Kypca

8 KJIACC
HanmenoBanue
Ne [M4ECTBOYACOB € BU/IbI 1€ATEIIbHOCTHOOyYarOIIUX CsI
) pa3ziesnoB U TeM Coneprxanue o0yueHUs
/1
yaeOHOTro IpeMeTa
Pa3nes 1. [leppoHayajibHble XMMHYECKHE IOHATHSA
1.1 XumMusi — BaxHasd S) [lpenmer xumuu. Pomp XxuMum B Ku3HM  [PacKpbIBaTh CMBICI U3y4aeMbIX OHATHM.
00JacThb YyesoBeKa. XUMUS B CUCTEME HayK. PackpbIBaTh pOJIb XUMHUU B TIPUPOJIC MIKU3HH

CCTCCTBO3HAHHUA U

Tena u Bemectsa. Pu3nyeckre cBONCTBA

duznueckne CBOMCTBa 00pa3IoOB
HCOPTaHNYCCKUX BCHICCTB — MCTAJJIOB

YeJI0BEKA, €€ CBA3b C APYTUMU

[MPAKTUYECKON BEILIECTB. ATrperaTHO€ COCTOSIHHE BEIECTB. |[HAYKaMmH.
IesITeTbHOCTH [TonsTHE O MeTO/1aX MO3HAHUAB XUMUU. YUCTbIE  [Pa3nuuaTh YMCTHIE BEIIECTBA U CMECH,
q€JIOBCKA BCIIECCTBA U CMECH. OOHOPOAHBIE W  HEOOHOPOAHBIE  CMECH.
CriocoObI paszienenus cMecei. PaznuuaTh PusnyecKkre 1 XUMUYECKHE
Xumuueckuii IKcnepumenm: SIBJICHMSI.
/[emoncmpayuu. CnenoBathb ajaropuTMam HCIIOJIb30BaHUS
3HAKOMCTBO C XUMHYECKOU MOCYI0M, PKCIIEPUMEHTAIbHBIX METOJOB —
C mpaBuIaMH pabOTHI B JIA0OPATOPUU H HAOJIIOICHHS ¥ OKCIICPHMEHTA.
npuemamu  oOpamieHuss ¢ jaboparopHeiM  |HaOmromaTh W ONUCHIBATH OOBEKTHl MPH
000pyTOBaHUEM. MPOBEICHUH JIEMOHCTpALINI u

mabopaTOPHBIX OIMBITOB MO U3YUYEHUIO
(hDM3UYECKUX CBOMCTB BEIIECTB, CITOCOOOB




1 HEMETAJUIOB. azneneHus cMmecedd BemiecTB. IIpoBoauTh
CriocoOsl pasjerneHus cMmecei XUMHUYECKUNA HKCIEPUMEHT MPU pa3AesieHuu
(unsTpoBanue, BbIIIapUBaHUE, cMeceil (Ha MpUMepe OYMUCTKH I10BAPEHHOM
WMCTUJUIAIMS, XpoMaTorpadusi). COJIN) B XOJI€




Vlabopamopnvle  onvimul: V3ydyenue u
ornricanue (pU3NUECKUX CBOMCTB 00pa3iioB
HEOPraHMYECKUXBEIIECCTB.

3ydyeHue cnocoOoOB paszaeneHusi cmeceil (c
MMOMOIIbI0 MAarHuTa).

I Ipakmuueckue pabomui:

No 1. ITpaBuna paGoThI B TaOOpaTOPUH UITPUEMBI
oOparteHus ¢ 1abopaTopHbIM 000PYAOBaHUEM.
Ne 2. Paznienenue cMeceit (Ha IpUMEPEOYUCTKU
[OBapEHHOM CcOJN)

MpPaKTUIeCKOi paboTsl Ne 2.

CrnenoBarh mpaBUiIaM MOJB30BaHUS XUMHUECKOU
ocylol M J1abopaTopHbIM 00OpyIOBaHHEM, a
TakKe MpaBwiaM OOpameHuss ¢ XUMHUYECKUMHU
BEIIECTBAMUB COOTBETCTBUU C HHCTPYKIMEH

OpU  BBIIOJHEHUH  NPAKTUYECKON
pabotsl Ne 1.

BbicTpauBath  pa3BEPHYThlE MUCbMEHHBIE H
[YCTHBIE OTBETHI C OIIOPOU

Ha WH(OpMAIMIO W3 y4eOHWKa M CIPABOYHBIX

MaTEpHasoB, IrPaMOTHO UCII0JIb30BATh
M3y4YEHHBIN IOHATUHHBIN
arnrmnapar Kypca XUMUU
1.2. |BemectBa wu 15 ATOMBI M MOJIEKYJbl. XUMHYECKHE OnpenensiTh MIPU3HAKU XUMHYECKHUX
XUMHUYECKHE DIIEMEHTHI. CuMBOIBI  XMMHYECKHUX peakuui,  YCIOBUA  HMX  IPOTEKAHMS.
peaKkuuu pinemeHTOB.  IIpocTteie W ClOXKHBIE OOBSICHATH  CYyIIHOCTh  (U3MYECKUX U
BELIECCTBA. ATOMHO-MOJIEKYIISIPHOE XUMHUYECKUX SIBICHUM C TOYKH 3PEHHUS
y4eHHue. ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Xumuueckast popmyna. BaneHTHOCTRaTOMOB
XUMHUYCCKUX DJICMCHTOB.

3aKOH IIOCTOSHCTBA COCTaBa  BEIECTB.
OTHOCHUTENbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJIEKYJIIpHAs macca.
MaccoBast d0ns XHMHYECKOTO JJIEMEHTa B
COCIUHCHMU.

Knaccugunuponatb XUMHUYECKHE
peakuuu (MO 4YHCIy U COCTaBY
pearupyomux ¥ 0o0pa3yroumxcs
BEIIIECTB).

CocraBisath (popMynbl OMHAPHBIX BELIECTB IO
BAJICHTHOCTH W ONPEICIATh BaJICHTHOCTh TI0
(bopMyiiaM BeIIecTB.
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KosmmuectBo BemecrBa. Monbs. MonsipHas macca.
B3aMMOCBA3b KOJIMYECTBA, MacChl W YHUCIA
CTPYKTYPHBIX €IMHHULl Bemecrsa. Pacuérel 1o
(bopMynaM XMMUYECKUX COEAUHEHUH.
@usnyeckue U XUMUYECKUE  SBIICHUS.
XUMHYecKasi peakuus U €€ IpU3HaKu.3aKOH
COXPaHEHHsI MACCHI BELIECTB.

XUMUYECKUE YPABHEHHUS.

Knaccudukanus XUMHYECKHUX peaxuuit
(coenuHeHus, Pa3OXKEHHUS, 3aMelleHHS,
oOMeHa).

Xumuueckuii Ikcnepumenm:

/[emoncmpayuu.

duznueckue CBOICTBa o0pasioB
HEOPTaHMYECKUX BEMIECTB — METAUIOB U
HEMETAIJIOB.

OOpa3ibl  BEUIECTB  KOJWYECTBOM |  MOJIb.

duznyeckue siBIeHUs (TUIaBICHUE BOCKA, TasHUE
IThJ1a, paCTHpaHKe caxapa

B CTYIIKC, KUIICHHUEC U KOHJICHC&HI/IHBO)II)I).
XuMuyeckue  sBIEHUS  (TOpEHHE  CBEYH,
MPOKATUBaHUE MeIHOU MIPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI FITH MeJla

C COJITHOUM KUCIIOTOM).

Habmto1eHue Npu3HaKkoB MPOTEKaHUS

PacctaBisaTh k03 punneHTH!

B  YPaBHEHMSIX XUMHUYECKHX PEaKIIHM.
Habmtonate U omnuchiBaTh OOBEKTHI MPH
[IPOBEICHUU JEMOHCTpALUN u
mabopaTOPHBIX OMBITOB.

[IpoBomuTH  BBIUMCIEHUS 1O  (opMynam
XUMHUYECKUX COCJIMHEHUH H  ypaBHEHUSIM
XUMHYECKUX PEAKIIUH.

[IpuMeHsTh  €CTeCTBEHHO-  Hay4HbIE
METOJbl  IO3HAaHUS (B TOM  4HCIE
Ha0II0/IeHUE, MOJICIMPOBaHUE,

ODKCIIEPUMEHT U  OCHOBHbBIE  OIEpaluu
MBICTUTEIILHON JESITeNbHOCTH (CpaBHEHHE,
KaccuuKarms)

BricTpauBath  pa3BEPHYTHIE TMHCHbMEHHBIE H

[YCTHBIE OTBETHI C OIIOPOU

Ha MH(POpPMAIMIO U3 y4eOHMKA U CIIPAaBOYHBIX
MaTEpHaoB, IrPaMOTHO HCII0JIb30BATh
M3y4YEHHBIN IOHATHHHBIAAIIIAPAT Kypca XUMHH
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XUMHUYECKUX peaKluii (pasyioxkeHuecaxapa,
B3aUMOJICHCTBUE CEPHOU

KHCIIOTBI C XJIOPUIOM Oapwisi, TMONTYYCHHE H
pasnokenue ruapokcuaa  meam (1) mpum
HarpeBaHUM, B3aUMOJICHCTBUE

pkesie3a ¢ pactBopom cosi meu (11).OnbIThl,
WJUTIOCTPUPYIOLIME  3aKOH  COXpaHEHUs
MacCCBHl.

VlabopamopHyvle onvlmbi:

Co3maHue  MOJeNe  MOJEKYI

(IIIapoCTEePIKHEBBIX ).

Onucanne (QU3NYECKUX CBOMCTB 00pasiloB
HEOPTaHMYECKUX BEIIECTB — METAJUIOB U
HEMETaILIOB.

HaGmronenue ¢usmdeckux (TUTaBJIeHHE BOCKA,
TasHUE JIbJa) U XUMHUYECKUX (TOpEeHHE CBEYH,
MPOKAJIMBaHUE METHOUIIPOBOJIOKH) SIBICHUH.
HaOnroneHne W oOmucCaHWE  TNPU3HAKOB
MPOTEKAHUS XWMHYECKUX PEaKIUH pa3HBIX
TUIIOB.

Bvruucnenus:

OTHOCHUTEJIBHOM MOJIEKYJISIPHOI Macchl BEIIECTB,
MOJIIPHOW MacChl, MacChl BEIIECTB, MaccChl U
KOJIMYEeCTBA  BEIECTBA;  MAacCOBOM J0JI1
XUMHYECKOT0 dJIeMEHTa

1o ¢popMyIe COeIMHEHUS;
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[0 YPaBHEHHUAM XHMHMUYECKMX  PpEaKIMii:

KOJIMYECTBA, MACChI BEILIECTBA
110 U3BECTHOMY KOJIMYECTBY, MACCe
[PEareHTOB UJIU IIPOJYKTOB PEaKLUU

Wtoro no pazueny

20

Pa3znen 2. Baxkneiimme NMpeaACTABUTEC/IM HEOPraHUIECCKUX BE€IICCTB
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2.1

Bosnyx. Kucnopox.
IToustne 00
OKCHJIaX

Bo3nyx — cmech ra3zoB. CocraB BoO3ayXa.
Kuciopox — 3J€MEHT M IpPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoaa

B Ipupoze, puzndeckue 1 XUMUYECKHUEe CBONCTBA
(peakuu  ropenwusi). Oxcunabl. [Ipumenenue
kucioposa. CrnocoObl MOMydyeHUsl KUCIOpoa B
mabopaTopuu urpomsilieHHocTH. Kpyrosopot
kuciopoga B mnpupone. O30H — amioTpomnHas
MoTUUKAIHS KHcIopoaa. TemnoBoit addext
XUMHUYECKON peakuuy,  TEPMOXUMHYECKHE
YpaBHEHUS, IK30-

1 SHAOTEPMUYECKHUE peaklMU. TOIIMBO:yrojib U
MeTaH. 3arps3HEHHE  BO3/yXa, YCUJICHHE
MapHUKOBOTO 3P deKTa, pa3pylieHrHe 030HOBOTO
CI104.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu.
KauecTBeHHOE OITpEIEIICHUE
KHCIIOPOJIa B BO3JIyX€
[Tonyuenue, cobupanue, pacrno3HaBaHue

COJICpIKaAHHUS

cnonp30BaTh XMMHMUYECKYH) CHUMBOJIMKY JJIs
COCTaBJIEHUS] (POPMYJI BEILIECTB, MOJIEKYJISPHBIX
YPABHEHUN XMMHYECKUX PEAKLUN C yd4acTHEM
KHCIIOPOJa.

XapakTepu3oBaTh (onuceIBaTh) COCTaB
BO31yXa, GU3NYECKHE U XMMUYECKHE CBOMCTBA
KHUCIOPO/Aa,  CIOCOOBI  €ro  IOJIydeHHs,
[IPUMECHEHNUE U 3HAYCHHUE B IIPUPOAC U KU3HU
4eJI0BEKa.

CpaBHUBaTb pEakLUUH TOPEHHUS U
MEIJIEHHOTO OKUCIICHHSL.

OOBACHATE CYIIHOCTb OKOJOTHYCCKHX
HpO6JIGM, CBA3aHHBIX C 3arpsA3HCHHUEM
BO3yXa.

CnenoBare mpaBuiIaM Oe30macHOW paboOTHI B
1TabOpaTOPHUHK MPU UCIOIB30BaHUU XUMHYECKOI
MOCy/bl M 00OPYIOBaHUS, a TaKXKe IpaBHIIAM
0OpaleHNs C TOPIOUYUMH BELIECTBAMHU.
HJ'IaHI/IpOBaTI) 1 OCYHICCTBJIATH HA

MPAKTUKE XUMHUUYCCKUE OKCIICPUMCHTHI,
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M M3ydeHHe CBOMCTB Kucioponaa. Habmonenue
B3aMMOJICICTBHUS BEIIECTB C KHUCIOPOJIOM U
yCIIOBUS

BO3HUKHOBEHHS W  NPEKpalleHHs TOpeHUs
(moxkapa).

VlabopamopHuiii onvim:

O3HakoMJIeHHE C O00pa3laMd OKCHIOB U
OTIHCAaHNE UX CBOMCTB.

I Ipakmuueckas paboma:.

Ne 3. [Tonydyenue u cobupanue

KHCJI0pO/1a, U3yUEHHUE €r0 CBONCTB.
\Boiuucnenusi:

MOJICKYJISIPHOM MacChl KUCIOPO/a U 030Ha Ha
OCHOBAaHMM AaTOMHOM MAacChl XUMUYECKOTO
HIIEMEHTA;

KOJINYECTBA, MAaCChI BEI[ECTBA

[0 YpaBHEHUSM XUMHUYECKUX PEaKIUH

MPOBOJIUTH HAONIONCHUSA, JeNaTh BBIBOJBI 10
pe3yJIbTaTaM 3KCIEPUMEHTa

pU  TPOBEIACHUU JAOOPATOPHBIX OIBITOB H
[IPAKTUYECKON pabOThI.

BBIUUCIIATE KOJMYECTBO BEIIECTBA,00bEM

rasza o GopmyJsam.

'YuacTBOBaTb B COBMECTHOW paboTe B
rpyme.

BoicTpauBath  pa3BEPHYTHIE MHCbMEHHBIE W
[YCTHBIE OTBETHI C OIIOPOU

Ha WH(OpMAIMIO W3 y4eOHWKa M CIPABOYHBIX
MaTEpHasoB, IrPaMOTHO UCII0JIb30BATh
M3y4YEHHBIN IOHATHHHBIAAIIIIAPAT Kypca XUMHH

2.2

Bonopoa. Ilonarue o
KHCJIOTaX U COJISIX

Boaopoa — 37€MEHT 1 TPOCTOE BEMIECTBO.
Haxoxnenue Bogopoa

B mpupone, (usmUeckue W XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI TOTyUCHHUS.
KuciaoTsl u comu.

Monsipablii 00bEM Ta30B. Pacdérsl mo
XUMUYECKUM YPaBHEHUSIM.

Xumuueckuit IKcnepumenm:

/[emoncmpayuu.

[Tomydyenue, coOupanue u

PackpbIBaThb CMBICI HM3y4yaeMbIX TMOHATHH U
MPUMEHSTHh ATH TMOHATHS TIPU ONMUCAHWUH CBOWCTB
BEIIECTB U UX MIPEBPAILICHHH.

XapakTepu30BaTh (ONMUCHIBaTh) (pU3NUECKHE

M XMMHUYECKHE CBOHCTBABOAOPO/A, CIIOCOObI

eTo MOJTy4eHHsI, TPUMEHEHHE.

CoOupare npuboOp I TOJTYYECHHUs
BOJIOPOJIA.

lcronbp30BaTh XUMHUECKYIO CUMBOJIHMKY
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[pacrio3HaBaHue BOJOPO/A.

B3anmoneiicTBrue BOAOpPOJA C OKCHIAOM MEIU
(1.

VlabopamopHuiii onvim:

B3anmoeiicTBie KUCIOT ¢ MEeTalIaMHu.

I Ipaxmuueckas paboma:.

Ne 4. TlomydyeHue u coOupaHue BOAOPOAA,
M3y4ECHHUE €TI0 CBOWCTB.

\Boiuucnenusi:

00BbEMa, KOTMYECTBA BEIIECTBA Ta3aro ero
M3BECTHOMY KOJHMYECTBY BEIIECTBA WM
00BEMY;

00BEMOB T'a30B 10 YPAaBHEHUIO PEAKIIUN HA OCHOBE
3aKOHa O0BEMHBIX OTHOIICHUITa30B

TS COCTaBJICHUSA bopmyn BEILIECTB,
MOJIEKYJIIPHBIX ypaBHEHUI XUMHYECKHUX
[peaKuuii C y4acTUEM BOAOPOJA.

BbIUMCIATE  MOJIIPHYIO  Maccy  BELIECTB;

KOJIMYECTBO BeIIeCTBa, O0BEM Taza, Mmaccy
BCILIECTBA;

[IpoBONUTE PACUETHI 11O YPABHEHUSAM XUMUYECKUX
peakiuii: KonndecTBa, 00bEMa, Macchl BELIECTBA
M0 W3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
[PEareHTOB HJIN MTPOAYKTOB PEaKIHH.

CnenoBarh mpaBuiaaM Oe30macHOW pabOTHI B
TabOpaTOPHUHU MTPU UCTIONIB30BAHUHN XMMUYECKOM
MoCyIlbl ¥ O00OPYAOBaHUS, a TaKXKe IpaBHIAM
0OpalleHus ¢ TOPIOYMMH BEIIECTBAMU B OBITY.
HJ'IaHI/IpOBaTI) N OCYHICCTBJIATH Ha IMPAKTHUKE
XMMUYECKHE IKCTIEPUMEHTHI,

IMPOBOAWUTDH Ha6J'IIO}IeHI/I$I, J€JIaTb BBIBOJbI IIO
pe3yabTaTaM 3KCIepHUMEHTA.

'YuacTBOBaTh B COBMECTHOM paboTe

B rpyImie
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2.3

Bopna. PacTBopbl.
IMoustue
00 OCHOBaHUIX

dusnueckne cBoucTBa BoAbl. Boma Kkak
[pacTBOpUTEIIb. XUMUYECKHUE CBOMCTBA BOJIBI.
OcHOBaHUSL.

PackppiBaTh CMBICH HM3Yy4aeMbIX IOHATHU U
MPUMEHSTh ATU TMOHSTHS MPU ONKUCAHUU CBOMCTB
BEILECTB U UX IIPEBPALCHUMN.

XapakTepu3oBath HU3MIECKUe U
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PacTBOpbI. PoJIb pacTBOPOB B IPUPO/IE UB KU3HU
yenoBeka. KpyroBopor Boibl

B IMPUPOJE.
OxpaHa W  OYHCTKAa  IPHUPOJHBIX
PacTBOpUMOCTDH BEIIECTB

B Bojae. MaccoBasi J0Js BeLIECTBA B

pacTBope.
Xumuueckuii skcnepumenm:
/[emoncmpayuu.

PacTBOpeHne BEIIECTB C  Pa3IMYHOM
[PACTBOPUMOCTBHIO.

B3aumojeiictBe  BOJAbI € MeETalUIAMH
(HaTpUEM U KaJIbLIUEM).

HccrnenoBanue  pacTBOpPOB — KHCIOT U
ieJ04eil ¢ MOMOUIBI0  MHAMKATOPOB.
VlabopamopHvie onvimer  ViccnenoBanue

0COOEHHOCTEH pacTBOPEHUs] BELIECTB C
[Pa3JIMYHON pACTBOPUMOCTEHIO.
[ IpuroToBieHre pacTBOPOB

C  ONpelenéHHOM MacCOBOM  J0JIei
[PacTBOPEHHOTO BEMIECTBA.
IIpakmuueckas paboma

Ne 5. [IpuroToBneHue pacTBOPOB

C ONpenenéHHOM MacCoBOM  JoJiei

[paCTBOPEHHOTO BELIECTBA.

3arpsi3HeHUEe TNPUPOAHBIX BOJ.
BOJ.
HacellieHHble ¥ HEHACBILEHHBIE  PAaCTBOPBL.

XMMHUECKHE CBOMICTBa BOJbI, €€ pOJb Kak
pacTBOpuTENIs B NPHUPOJIHBIX  Ipoleccax.
CocTaBiiATh ypaBHEHUS XMMHUUYECKUX pEaKLUUi C
y4aCTHEM BOJBI.

OOBSACHATH CYIIHOCTh SKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsA3HEHUEM MPHUPOJIHBIX BOJ,
CIIOCOOBI OYMCTKU BOJBIOT MPUMECEH, MEpHI IO
OXpaHe BOJ

0T 3arpsi3HEHMSL.

[lnanupoBaTh W OCYLIECTBJIATH HA

MPAKTUKE XUMUYECKHE

HKCIIEPUMEHTHI, NPOBOJIUTH HAOIIOJCHMS, 1€TaTh
BBIBO/IbI T10 pe3yJibTaTaM

PKCIIEPUMEHTA IPU IPOBEACHUU J1a00paTOPHBIX
OTIBITOB U IPAKTUYECKONPaOOTHI.

CnenoBate mpaBmiiaM 0Oe30macHOM paboOThl B
mabopaTOpHUU NMPH UCTIOIB30BAHUH XUMHUECKON
MOCY/IbI HIOOOPYIOBAHMSI.

[TpoBOIUTH BBIYHCIICHUS C IPUMEHEHUEMIIOHSATHS
KMaccoBasi J10JIs BEIECTBA

B pacTBOPE».

BeicTpanBaTh  pa3BEPHYTHIE
[YCTHBIE OTBETHI C OIIOPOH

Ha nH(OpMAIUIO U3 YIeOHUKA U
CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO

IIMCBbMCHHBIE H
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\Buiuyucinenus:
C WCIIOJIB30BAHUEM TMMOHATHUSA «MaCCOBAs IO
BEIIIECTBA B PACTBOPEY

MCIIOJIb30BAaTh M3Yy4YEHHBIN NOHATUHHBIN

arnrmnapaT Kypca XUMUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
coeTUHEHUN

Krnaccudukanus HeOpraHUIeCKHX COSTUMHECHUH.

OKCUEL. Knaccudukanmst OKCHUJIOB:
cosieoOpa3yroniie  (OCHOBHBIE, KHCIOTHBIE,
aMdoTepHbIe) u HecoJieo0pas3yoIue.
Howmenkiarypa

okcHa0B. DU3nUecKre M XUMHYECKHE CBOMCTBA
okcunoB. Ilomydyenue oxcuaoB. OcHOBaHUSI.
Kaccudukamms OCHOBaHWH:  MIENOYN H
HEpPaCTBOPUMbIE OCHOBAHUS.

Homenknarypa ocHoBaHud. Pusnyeckue u
XUMHUYECKHEe CBOIICTBA OCHOBAHMH.

[lonyyeHne OCHOBaHUM.

KucioTsl. Knaccudukanus KHCIIOT.
Homenknmarypa kwucinor. @Pusnueckue u
XHUMHUYECKHE CBOMCTBA KHCIIOT. Psan
aktuBHOCTH MeTayuioB H.H.  bekerosa.
[lony4eHue KUcior.

Conu. Homenkmnarypa coneit. @usnueckue u
XMMHUUYECKHEe cBoiicTBa coyer. [lomyuenue
COJICH.

['eHeTnueckass CBS3b  MEXKIY
HEOPraHUYECKUX COCTMHEHUN.
Xumuueckuit s3xcnepumenm:
/[emoncmpayuu.

Ki1acCaMu

KnaccupuupoBarh u3ydaeMble BEIIECTBA
10 COCTaBY U CBOMCTBAM.
CoctaBisiTb  (OPMYNIBI  OKCHIOB,
OCHOBaHUM, COJIEW U Ha3bIBaTh UX

110 MEKTYHapOIHOM HOMEHKJIAType.

I IporHO3MpOBaTH CBOMCTBA BEILIECTB
Ha OCHOBE OOIIMX XMMHYECKHUX CBOWCTB
M3y4EHHBIX KJIACCOB/TPYIII BEIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

KHUCJIOT,

CocTaBisTh MOJIEKYJIIpHBIE ypaBHEHUSA
peaKiui, WUIIOCTPUPYIOIIUX  XUMHYECKHE
CBOMCTBA U CIOCOOBI TIOJIYYEHHUSI BEIIECTB
M3YYEHHBIX

KJIaCCOB/TPYIIII, a TaKKe
MOITBEPKIAFOIINX TEeHETHUYECKYIO

B3aUMOCBSI3b MEXKI1Y HUMH.

[[pon3BOAUTE BEIUUCIICHUS

[0 YPABHEHUSIM XUMHUUYECKUX PEAKIIHIA.
[lmaHupoBaTh W OCYLIECTBIIATH Ha

MPAKTUKE XUMUYECKUE

DKCIIEPUMEHTHI, MPOBOIUTH HAOIIOIACHHUS, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM

DKCIIEPUMEHTA IPU ITPOBEACHUU

TabOpPaTOPHBIX OMBITOB U MTPAKTUUECKHUX
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OOpa3nbpl ~ HEOPraHWYECKUX  BEIICCTB
Pa3JINYHBIX KIACCOB.

OTBITHI, WJUTIOCTPUPYIOIIHE XUMUYECKHE
CBOICTBA KJIACCOB HEOPTaHUYECKUX BEIIECTB.
VlabopamopHvie  onvimul  OnipezielieHne
PAacTBOPOB KHUCIIOT U IEJIO0YEH C TIOMOIIBIO
WHIAKATOPOB.

M3ydyeHue B3auMOAECHCTBUS KUCIOT

C METAJIJIaMH, PEAKLUN HEUTpATIU3aL1H.
B3auMozeiicTBue  pacTBOpa  CEpHOM
KKCI0ThL ¢ okcuaom meau (I1).

[lony4yeHue HEpacTBOPUMBIX OCHOBAHHIA.
BrITecHEHHE OJHOrO MeTaia JpPYyrUM U3
[pacTBOpa COJIH.

I Ipaxmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX 33724

o TEME «Baxxueiimme KJTaCChI
HEOPraHUYECKUX COCTUHEHUI.

\Bviuyucnenus:

[0 YpPaBHEHUAM XUMHUYECKOM  pEaKIuu:

KOJIMYEeCTBA BeEIleCTBa, 00BEMa, Macchl IO
M3BECTHOMY KOJIMUYECTBY BELIECTBA, 00BEMY,
Macce peareHTOB UJIn

MIPOAYKTOB PEAKIINU

paboT.

CnemoBaTth  TpaBWJIaM  0€30MacHOMU
paboTHI B JTAOOPATOPUHU

OpU  WCIOJIb30BAaHUH  XMUMHUYECKOH

MOCY/ABI 1 000Dy IOBAHMSI.

[YCTHBIE OTBETHI C OIIOPOU

Ha MH(OpPMAIMIO U3 y4yeOHUKa M CIIPaBOYHBIX
MaTEepHAJIOB, IrpaMOTHO HCII0JIb30BATh
M3y4eHHBbIN MOHATUHHBIAANIAPAT Kypca XUMHUH

BricTpauBath  pa3BEPHYThIE MHCbMEHHBIE W

Wtoro no pazneny:
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Paznen 3. llepuoguueckmii 3axon u [lepuoguyeckas cucreMa xumuieckux 3j1emMeHToB /1. . MenneseeBa. CTpoenue
aTOMOB. XUMH4ecKasi CBsi3b. OKHC/INTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU
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3.1

[leproanueckuii
3AKOH u
[Ilepnonnueckas
cucreMa
XUMHUYECKHUX
PJIEMEHTOB

JI. W. Menneneesa.
CTtpoeHue aToma

[lepBble  MOMBITKM  Kiaccu(UKALUU
XUMHUYECKHX d21eMeHTOB. [lonsatue o
rpynnax CXOAHbIX 2JIEMEHTOB (I1EJI0UHBIE

1 [LEJI0YHO3EMEIIbHBIC

METaJlJibl,  TaJlOT€Hbl,  HWHEPTHBIE  Tas3bl).
OJIeMEHTBI, KOTOpble 00pa3zyroT aMdoTepHble
OKCHJIbI U TUAPOKCUBL. [leprnoanueckuii 3aKoH.
[Ieprognueckas cucrtema XUMHUYECKHX
DIIEMEHTOB

JI.N. MenneneeBa. KopoTkonepuonnas u
umHHOTIeproaHas  ¢opmbl  [leproamueckoit
CUCTEMBI ~ XMMHMUYeCKHX  aneMmeHtoB .M.
Menneneesa. Ilepuons! u rpynmnsl. Ousndeckuit
CMBICII

MOPSIAKOBOTO  HOMEpa, HOMEpPOB IEpHOJa M
IPYIIIBI DJIEMEHTA.

Ctpoenune atoMoB. COoCTaB aTOMHBIX

anep. M3oromsl.  OnektpoHbl.  CTpocHHe
DIIEKTPOHHBIX 000JI04eKk aromMoB TmepBbix 20
XUMHUYECKUX  21eMeHToB  [leproguueckoit
CUCTEMBI

JI.A. Menneneena.
XMMHUYECKOTO 2JIEMEHTA
mo ero nosoxkeHuto B Ilepuogmyeckon
cucteme /.M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHNUS paguyca

XapakTepucTrka

PaCKpLIBaTB CMBICJI IICPUOJNYCCKOTI03aKOHaA.
OnuceIBaTH CTPOCHUC Ta6J'II/II_[I>I

«[Tepuoguieckas cucreMa XUMHUYECKHUX
srnemenToB J[.1. Menaeneeray.
MopaenupoBaTh CTPOCHHE aToma,

DHEPreTUYECKUX YPOBHEH W IIOJYPOBHEH IIpU
MTOMOLIY PUCYHKOB, DJIEKTPOHHBIX

KOHQHUTypanmuii W DIEKTPOHHO-
rpadudeckux Gopmy.

[TosicHATH (PU3NYECKUI CMBICTT

MOPSIKOBOTO HOMEpa, HOMEpPOB Iepuoja H
IPYIIIBI JIEMEHTA.

XapakTepHu30BaTh XUMUYECKHUE MIEMEHTBIEPBbIX
TPEX MEPUOIOB, KAJINH, KaJIbLIUI U UX COEAMHEHNUS
110 ITOJIOKECHHIO

B Ilepunonnueckon cucreme/1.1.

MeHeneesa.
OOBACHATh 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB XUMHUYECKHX

PIIEMEHTOB (M3MEHEHUE PaTUyCOB aTOMOB,
PIIEKTPOOTPHUIIATETILHOCTH, BAIGHTHOCTH) U

WX COCTUHCHUN

B MpEeIax MaJbIX IEPUOJ0B U TJIABHBIXIIOATPYIII
C Y4ETOM CTPOCHUS UX

ATOMOB;
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ATOMOB XUMHYECKHUX JJIEMEHTOB,
METAaUIMYECKUX U HEMETAJLUIMYECKHUX
CBOMCTB I10 IPYIIIAM U IIEpUOAAM.

3nauenue  llepmoamyeckoro  3akoHa U
[lepuoanueckoit CHCTEMBI XUMHYECKHUX
PIIEMEHTOB JIJIsl PA3BUTHS HAYKU U

npaktuku. JI.MI. MengeneeB — yd€HBIM H
rpakIaHUH.

Xumuueckuit Ixcnepumenm:

V[emoucmpayuu:

B3auMozeicTBUe THAPOKCHIA ITMHKA C
[PACTBOpPaMH KHCJIOT U IIEI0YEH.
MonenupoBaHiue CTPOCHUS MOIIEKYN IpHU
MOMOIIM PUCYHKOB, MOJEIEH, JIIEKTPOHHBIX U

CTPYKTYPHBIX bopmyiL. Tabnuna
«[lepuognueckass ~ cucTeMa  XMMHUYECKHX
HIIEMEHTOB

JI.1. MenneneeBay.

VlabopamopHvie onvimol

O3HakoMiieHHEe ¢ oOpa3laMud METaljIoB U
HEMETAIJIOB

'YgacTBOBaTh B COBMECTHOW pabOTEB mape
WK TPYIIIE.

BeicTpauBaTh  pa3sBEPHYTHIE IHCbMEHHBIE H

YCTHBIE OTBETHI C OTIOPO
Ha wuHpOpMAIMIO W3 Yy4YeOHMKAa M JPYrux
MCTOYHHKOB, B TOM uucie MHrepuera

3.2

XrMmaeckast CBSI3b.
OKHCIIMTEIHLHO-
BOCCTAaHOBHUTEJILHbBIE
[peakiuu

XrMuyaeckast CBSI3b. KoBanenTHas
(TToMsipHAst ¥ HETIOJSIpHAsT) CBSI3b.
DJIEKTPOOTPUILIATETLHOCTD XUMHYSCKHX
baeMeHTOB. MloHHas cBsa3b. CTeIeHb

okuciieHusa. OKHCIUTEIFHO- BOCCTAHOBHUTEIBHBIE
peaxuuu. [Ipoueccst

PackpbIBaTh CMBICI U3y4a€MBbIX TOHSITHH.
Onpenensatb BUJ XUMHUYECKOW CBSI3U B
COCTUHCHMU.

MopenupoBaTe CTPOEHHME  MOJIEKYJ IpH
[MOMOLIM PUCYHKOB, MOJENEH, FJIEKTPOHHBIX U

CTPYKTYPHBIX (hOPMYI.
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OKHCIICHUS u BOCCTaHOBJICHHSL.
OKHCIIUTENIN U BOCCTAaHOBUTEIIH.
XUMUYECKUI JKCIIEPUMEHT: HU3y4ECHUE

00pa310B BELIECTB METANIOB U HEMETAJIIOB,
B3aWMO/ICVICTBUE

FUJIPOKCHIAa LWHKA C PAcTBOPaMH KHUCIOT U
IEI0YEH, MPOBEJICHUE OTIBITOB,
MJLTIOCTPUPYIOMINX TPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX — peaKuil
(ropeHue, peakluy pa3ioKeHHsl, COeTUHEHNU).
Xumuueckuii Ikcnepumenm:

[emoucmpayuu:

OnBITB,  WUIIOCTPUPYIOIIHE  TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM
(ropeHue, peakuu

[pa3I0kKeHUs], COEITMHEHUS)

Mcronb30BaTh XUMHUYECKYIO CUMBOJMKY JJIs
coCcTaBjICHUSI (POPMYJT BEIIECTB, AJICKTPOHHOTO
OanmaHca peakiui.

Onpenenartb  CTENEHb  OKUCICHUS  aTOMOB
XUMHYECKUX DJJIEMEHTOB 10 ¢opMmynaMm U
COCTaBJIATH GOPMYIIbl OMHAPHBIX COSAMHEHUH 110
CTCIICHU  OKMCJICHHS aTOMOB  XHMMMYCCKUX
5JIEMEHTOB.

Onpenensrtb OKHCITUTEIb u
BOCCTAHOBUTENL. PaccTaBiarh

KO(p(UIMEHTI B CXeMax  IPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

[PEAKIIMI METOJIOM DJIEKTPOHHOTO OasiaHca.
HaGnronaTe XMMUYECKHE  OMBITHI IO
MJIaHy, aHATU3UPOBATH U I€TTaThBBIBO/IBI.
Hcrmonb30BaTh UKT  nmnsa CO3JIaHuA
MOJICIIEH, MOJATOTOBKH MpE3EHTaLINI,
ITOKJIaJI0B IO TEME.

BricTpanBath  pa3BEPHYTHIE MHCHbMEHHBIE U
YCTHBIE OTBETHI C OMOpO Ha MHGPOPMAIUIO U3
yueOHUKa U APYTUX

MCTOYHHUKOB, B TOM uucie NHTepHeTa

Hroro no paszneny

15

PesepBHOE BpeMs
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OBILEE YMCJIO HACOB
[10 ITIPOTPAMME

68
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9 KJIACC

HaumenoBanue

No I — i Tey MHUECTBOYACOB
/o

yaeOHOro mpeameTa

Coneprxanue o0yueHHs

€ BUbI ,Z[CHTCJ'II)HOCTI/IO6y‘IaIOHII/IXCH

Pa3jien 1. BemecTBo M XUMHYeCKHE peaKIIuN

1.1  [[loBTOpeHue u B
yryOIeHue 3HAHHUU
OCHOBHBIX paszenos

Kypca 8 kiacca

HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HCpI/IOI[I/I‘IeCKaHCI/ICTeMa
XUMHUYCCKUX 3JICMCHTOB

JI.1. Menpeneena. Crtpoenue aTOMOB.
3aKOHOMEPHOCTH B  W3MEHEHUU  CBOMCTB
XUMHYECKNX  DIIEMEHTOB MEepPBBIX  TPEX

[EPUOJIOB, Kauus, KaJblUsi U UX COCIUHECHHUN B
COOTBETCTBUU

C IOJIOKEHUEM DJIEMEHTOB

B Ilepuoanueckoil cuUCTEME U CTPOCHHEM HUX
ATOMOB.

CTpoeHue BelecTBa: BUBI XUMUYECKOU CBS3H.
TUITBI KPUCTAININYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THUIIA KPUCTAIIIUMYECKON
[PEIETKN U BUJIa XUMUYECKOU CBSI3H.
Knaccupukanus " HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB. XuMHu4ecKue
CBOMCTBA BEILLECTB, OTHOCAIINXCS

K pa3JMYHBIM KJIACCAM HEOPTaHUYECKUX
COCIMHECHUM,  TIEHETUYeCKas  CBA3b
HEOPraHNYECKUX BELIECTB.

XapakTepru30BaTh XUMUYECKHUE 3JIEMEHTHITIEPBBIX
TpEX TMEpUOJOB, KAIUSI W KAIbLUA MO UX
nojoxxeHuto B Ilepumommueckoit cucreme [. U.
MeHnneaeena.

KiaccuduiupoBarb u Ha3bIBaTh
HEOPTraHUYECKHE BellleCTBa M3YYEHHBIX
KJIaCCOB.

OnuceiBaTh 00IIME XUMHYECKHE CBOMCTBa
BEILIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATH
CBOMCTBa npuMepamMu MOJIEKYJISIPHBIX

YPAaBHEHUN XUMUYECKUXPEAKIUH.
Onpenensars BUJ XUMHYECKOH CBSI3U W TUI
KPUCTAJUIMYECKOW PEIIETKH BEILECTBA.

[IporHo3upoBarh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHS.
BricTpanBath  pa3BEPHYThIE MUCHMEHHBIE U

YCTHBIE OTBETHI C OIOPOi
Ha HHGOPMAITUIO U3 YIeOHHUKA 1
CITPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
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O3HAaKOMJICHHC

Xumuueckuit 3xcnepumenm:
/[emoncmpayuu.

C MOJACISIMHU

KPUCTANTHICCKUAX PEIIETOK

HEOPTraHMYECKUX BEIMIECTB — METaNIOB U
HeMeTasuioB (TpaduTa 1 anmmasa),

CJIOXKHBIX BELIECTB (XJIOpUIA HATPHS)

MCIIOJIB30BATh U3yYEHHBIN IOHATUIHbIMANIIApAT
Kypca XUMUHU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHUX
[peakuuii

Y9aCTBYIOIINX

KaTaJln3aTopa).

Tlouatune o

Ilousatne o
Ilouatne o

XUMHUYECKOU

Knaccupukanuss XUMHYECKHX pEaKUui 1o
pasIMYHBIM TpHU3HAKaM (IO YHUCIYy U COCTaBY

B pcaknuu BCIICCTB, II0

TerioBoMy 3 dexry,

MO0 W3MCHEHHUIO CTENEeHEeW OKHCIICHHUS
XMMUYECKHUX JIEMEHTOB,

Mo 00paTUMOCTH, MO  YYacTHIO

OK30- u

OHAOTCPMHUYCCKUC pCaKkuuu,
TCPMOXUMHUYCCKUC YPABHCHU.

CKOPOCTH  XHMHYECKOH

peakuuu. [TonsiTue 06 0OpaTUMBIX
M HEOOpaTHMMBIX  XHMHYECKHX  PEeaKIUsX.

TOMOTCHHBIX U T'CTCPOIrCHHBIX

peakuusx. [lonarne o katanuse.

XHUMHUYCCKOM paBHOBCCHUU.

(I)aKTOpBI, BJIMAOIINC Ha CKOpPOCTH

p€aKkuuu n ITIOJIOXKCHHE

XUMHUYCCKOT'O paBHOBCCH .
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC

PackpbeiBaThb CMBICT HM3y4YaeMbIX IOHATHH U
MPUMEHATh 3TU NOHSATHUS MPU ONMCAHUH CBOMCTB
BEILECTB U UX NIPEBPALCHUM.

KnaccupunupoBaTh XUMHYECKHE PEAKLUU T10
Pa3IMYHBIM  TPU3HAKaM. Y CTaHaBJIUBATh
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKuuu
0T pa3INyYHbIX (PaKTOPOB.

[Iporuo3upoBaTh BO3MOKHOCTH

MPOTEKAaHUs XUMHYECKHUX TIPEBpPAIICHUN B
[Pa3JIMYHBIX YCIOBUSAX.

Onpenenarb  OKUCIHUTENb U
BoccTaHOBUTENH B OBP.

CocTaBnaATh  DJEKTPOHHBIM  OanaHc
[PEaKIUH.

[Ipou3BOAUTE  BBIYMCIEHUS 1O
XUMHAYECKAM YPaBHEHUSIM.

'YyacTBOBaTh B COBMECTHOM paboOTeB mape

WJIU TpyTIIE.

BricTpanBath pa3BEPHYTHIC TUCHbMEHHBIC
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[peaKInu, JIEKTPOHHBIN OaaHc
OKHUCITUTEIHHO-BOCCTAHOBUTEIBLHOMN
[PEaKIUU. CocraBienue ypaBHEHU I
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMii C HCIOJB30BAHMEM  METOJa
AIIEKTPOHHOIO OaaHca.

Xumuueckuit 3xcnepumenm:

V[emoucmpayuu:

HccienoBanme 3aBUCHMOCTH CKOpOCTH
XAMHYECKOM  peakluu OT  BO3JCUCTBUS
Pa3IUYHBIX (aKTOPOB.

OIBITHI, WUTIOCTPUPYIOIINE MIPUMEPHI

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
(ropeHue, peakuuu

pa3I0XKEHUS, COETUHEHN ).

\Boruucnenus:

KOJIMUECTBa BEIeCTBA, O0O0BEMAa HM  MAacCChl
[PEareHTOB UJIU MIPOIYKTOB TIO

YPaBHCHUSIM XUMHYECKHUX PEaKIIni

1 YCTHBIE OTBETHI C ONIOPOM

Ha MH(pOpMaMIo U3 Yy4eOHHKA M CIIPaBOYHBIX
MaTEpHaJIOB, I'PaMOTHO HCII0JIb30BAaTh
M3y4YEHHBIN OHATUMHBIAAIIIIAPAT Kypca XUMHUH
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1.3

DIIEKTPOJIMTUYECKAs
ITUCCOLUAITHS.
XuMHuuecKue
peakuuu

B pacTBOpax

Teopust AIEKTPOIIUTHICCKON TUCCOIMAIIHH.
DJICKTPOIUTHI U HEIJICKTPOIUTHI. KaTHOHBI,
AQHWUOHBI.

MexaHI/ISM AUCCOoHaIl BECIICCTB

C pa3IMYHBIMH BHJIAMH XHUMHUYCCKOM

CBsI3H. CTCHCHB JUCCOHAaIINN. CI/IJIBHLIC nu
C1a0bIe IEKTPOJIUTHI.

Peakiun HoHHOTO 0OMeHa. Y CIIOBHS

PackpbIBaTh CMBICIT U3y4aeMbIX IMOHITUI,a TAKKE
CMBICJT TEOPUH

PIEKTPOJIUTAYECKOMN TUCCOLIMALINH.

OOBICHATH TPUIUHBI

PIEKTPOIPOBOJHOCTH BOJHBIX pacTBOpPOB
BEIICCTB, pa3iuyaTh clabble ©  CUJIbHBIE
PIECKTPOJIUTHI.

CocTaBIsATh ypaBHEHUS AUCCOLUALINH
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MPOTEKAHUs PEAKIIMi HOHHOTO OOMEHA,OTHbIC
1 COKpAIIEHHBIE MOHHBIC YPaBHEHUS PEaKIIHi.
CBoIicTBa KHCJIOT,0CHOBAaHUM M COJEH B CBETE

MpeCTaBICHUI 00 3JIEKTPOJIUTUYECKON
muccormanuu. KadecTBeHHbIE peakuuu Ha
voHbl. [loHdaTME O  THUApPOIU3E  COJIECH.

Xumuueckuit Ikcnepumenm: /lemoHcmpayuu.
MccnenoBanue 3JICKTPONPOBOAHOCTH
[PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUALIUN
KHCJIOT, IIeJIouei

M coieil  (BOBMOXKHO  HCIIOJIb30BaHHE
BHIEOMATEPHATIOB).

OIIBITHI, WLTIOCTPUPYIOIINE IPHU3HAKH
NPOTEKaHWs  peaKkluid  HMOHHOTO  OOMEHa
(oOpa3oBaHue oOcajaka, BbIIETICHHE Tas3a,

00pazoBaHUE BOJIBI).

Pacrio3HaBaHuE HEOPTaHMYECKUX BEIIECTB C
MMOMOIIIBIO Ka‘ICCTBCHHBIXpeaKIII/Iﬁ Ha MOHBI.
VlabopamopHulii onvim:

3yuyeHne NpPU3HAKOB IPOTEKAHUS PEaAKIUU
MOHHOT'O OOMEHa B pacTBOpPax
DIEKTPOIUTOB  (C  oOpazoBaHHEM
BEIICTICHHEM T'a3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

ocajka,

KHUCIOT, IIeJI04Yed M Cojiei, IIOJHBIE M|
COKpAaIEHHbIE HOHHBIE YPABHEHUSI XUMHUECKUX
peaknuii MOHHOrO0 OOMEHa, KpaTKUe HOHHBIC
YpaBHEHHUS IPOCTHIX PEaKIUil TUAPOIN3a CONEH.
XapakTepu3oBarhb o0mue XUMHUYECKHE
CBOIICTBa BELIECTB pa3IUYHBIX KJIACCOB Ha
OCHOBE TEOpUHU JIEKTPOJIUTAYECKON
ITUCCOLIMAINY; MOJITBEPKIATh CBOIiCTBa
pUMEepaMU  MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XMMHUYECKUX PEaKLIUM.

Pemarh »KCIEpUMEHTAlbHbIE 3aJa4M 10
TeMe.

[[nanupoBaTh U OCYILIECTBIISITh HA

MPAKTHUKE XUMUYECKUE

AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHMUS, 1€TaTh
BBIBO/IbI 10 pe3yJIbTaTaM

AKCIIEPUMEHTA MPU MPOBEIECHUU JTa0OPATOPHBIX
OTIBITOB U MPAKTHUECKUXPaOOoT.

CnenoBath mpaBwiaM Oe3onacHOW paboOThl B
mabopaTopUHU MPH UCTIOIB30BAHUHM XUMHUECKON
MOCY/IbI HIOOOPYIOBAHMSI.
[IpoBOoAMTH  BBIYMCIICHUS
YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOI paboTe

1o XUMHUYCCKUM
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Ne 1. Pemenue skcriepuMEHTAIbHBIX 3a/1a4
110 TEME.

Bvruucnenus:

110 YPAaBHEHUSM XUMHUECKUX peakLuil

B I1ape WK TPyIIIe.
BeicTpanBaTh  pa3BEPHYTHIE
[YCTHBIE OTBETHI C OIIOPOi

Ha HH(OPMAITUIO U3 YICOHHUKA U IPYTUX
MCTOYHUKOB HMH(OpMAnMu, B TOM YHCIE
NutepHera

INMCBbMCHHBIC H

Hrtoro no paszaeny

20

Pasznea 2. Hemera/iibl M MX COeIMHEHU A
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2.1

OO0mas
XapaKTePUCTHKA
XAMHUYECKHAX
hiaemMeHToB VI A-

CPYIIIIBI.
["ajioreHEl

OO0mass ~ XapaKTepUCTHKA  TaJOTCHOB.
OcoOeHHOCTH CTpOECHUSA aTOMOB,
XapaKTEPHbIC CTENEHU OKHUCJICHUSI.
Ctpoenne wu  (U3HUYECKHE  CBOWCTBA
MPOCTHIX BEILIECTB — TAJIOTCHOB.

XUMHUYECKHUE CBOMCTBA Ha MpHUMEpPE XJopa
(B3auMOJIeHCTBHE C METaJUIAMH, HEMETAILJIAMU,
ICJI0YaMH ).

XmopoBogopoa. CoJisiHasi KUCI0TA, XUMUYECKHE
CBOMCTBA, MOJy4YeHUe, npuMeHeHue. [leiictBue
XJI0pa U XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBEKA.
Baxneiie XJIOpUIbl M HUX HaXOXKJICHHUE B
MpUPOJIE.

Xumuueckuii IKcnepumenm:

[emoucmpayuu:

OnbITHI, OTpaXkaroue pusnveckue u
XUMUYECKHE CBOWCTBAa TaJlOTEHOB M  UX
CoeTMHEHUH (BO3MOKHO HCIIOIh30BaHNE

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B HM3MCHCHHUU CBOWCTB HEMETAUIOB W WX
COCIII/IHCHI/Iﬁ B IMpeaciiax MaJlbIX HNCPUOJOB U
rJIaBHBIX TOATpyHn llepuoaudeckoil cuCTeMbl
XUMHNYCCKHUXDIJICMCHTOB C y‘-IéTOM CTPOCHUSA UX
ATOMOB.

XapakTepu30BaTh (PHU3MUECKUE W XUMHUYECKUE
CBOICTBa MpOCTHIX BEIIECTB TaJOreHOB (Ha
puMepe XJiopa) u

CIIO’KHBIX BEIIIECTB (xopoBoaopoa,
XJIOpU/Ia HATPHS), CIIOCOOBI UX IMOJyYCHHS,
MPUMCHCHUC N 3HAUYCHUCB IMPUPOAC U KU3HU
YeII0BEKa.

Ornpenenars XJI0pUI-UOHBI B PaCTBOPE.
[lnaHupoBaTh W OCYHIECTBISATH Ha

MPAKTUKEC XUMHUYCCKUEC

OKCIICPUMCHTEI, IPOBOANTD Ha6J'HOI[eHI/I$I,

J1€JIaTh BBIBO/IBI 11O PE3yJIbTaTaM
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BHJIEOMATEPHAIIOB).

O3HakomjieHME ¢  oOpa3laMu  XJIOpHIOB
(raJoreHu 0B ).

VlabopamopHuiii onvim:

3ydeHue CBOMCTB  COJSIHOM  KHUCJIOTHI.

[IpoBeneHME KA4eCTBEHHBIX peaknMii Ha
XJIOPUA-UOHBI.

I Ipaxmuueckas paboma

Ne 2: Tlomy4eHHE COJITHOM KHCIIOTHI,
M3y4YeHue e€ CBOICTB.

Bviuucnenus:

[0 YpPaBHEHUSM XUMHUUYECKHX pPEaKUuid, eciau
OJIMH U3 PEareHTOB J1aH B U30bITKE

HKCIIEPUMEHTA TPH MIPOBEACHUH J1AOOPATOPHBIX
OIBITOB U IPAKTUYECKUXPAOOT.

CnemoBaTth  TpaBWiIaM  Oe30macHOU
PaboTHI B JTAOOPATOPUHU
pH  WCIOJNB30BAHUM  XUMHUYECKOM

MOCyAbl 1 000PYIOBaHHUS.

[YCTHBIE OTBETHI C OIIOPOH

Ha MH(OOPMAIMIO M3 Y4eOHHMKA W CHPaBOYHBIX
MaTEpHaoB, IrPaMOTHO UCII0JIb30BAaTh
M3y4YEHHBIN OHATHIUHBIN

arnrmapar Kypca XuMUu

BeicTpauBaTth  pa3sBEPHYTBIE IUCBMEHHBIE U

2.2

Oomas
XapaKTepHCTUKA
XUMHAYECKUX
HIIEMEHTOB
VIA-rpynmel. Cepau eé
COEMHEHUS

OOmias xapakTepucThuka »sjeMeHToB VIA-
rpymnmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU

OKHCJICHHUS.

CtpoeHre M (U3NYECKHUE CBOMCTBA MPOCTHIX
BELIECTB — KUCJIOPOJAa U Cepbl. AIUIOTPOIHBIE
Monu(UKAIMKU KUCIOpOAanu cepbl. XUMHUECKHE
CBOMCTBA CEPBI.
CepoBoiOpod, CTpPOEHUE,
XMMHUYECKHUE CBOMCTBA.
Okcuapl ceppl Kak MpeACTaBUTETH
KHCJIOTHBIX OKCHJIOB.

CepHas kucnorta, pusndeckue u
XMMUYECKHe CBOMCTBA (00IIMe KaKk

buznueckue

OOBsACHATh O00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB

VIA-rpynnbl ¥ HMX COEOUHEHHH C Yy4€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (HU3NYECKHE U XUMHUYECKUE
CBOWCTBA MPOCTOrO BEIIeCTBA Cepbl U eé
COeIMHEHNH (CepOBOIOPOaA, OKCHJIOB CEpHI,
CepHON KHUCIOTHI, Cylb(aToB), CHOCOOBI HX
MOJTy4YCeHHUsI, TIPUMEHEHUE U 3HAYCHUE

B MPUPOJIE U )KU3HU uenoBeka. OnpenensiTh
HaIM4yue cylb(aT-uoHOBB pacTBOpE.
OOBACHATH CYIIHOCTb HKOJIOTHUECKUX
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MpeACTaBUTENS KJjlacca KHCJIOT u
crienuduaeckue). XUMHYECKHE peakmu,
e’kaliue B OCHOBE IMPOMBIIUIEHHOTO CIocoda
[OJIyYEHUSI CEPHOU KUCIIOTHI.

[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHasl peakius Ha CyJb(aT-uoH.
Haxoxxnenue ceppl W €€ COCIUHEHHH B
[PUPOIE. XHUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEH Cpebl COEAUHEHUSIMHU

cepbl (KUCIOTHBIE JOKIH, 3arPA3HEHUEBO31yXa

1 BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUSI.
Xumuueckuit 3xcnepumenm:

/[emoncmpayuu.

O3HakoMmyeHHE C oOpa3namMu cepbl U e€
COeTMHEHUSIMU  (BO3MOKHO HUCIOJB30BaHUE
BHJIEOMATEPHAIIOB).

Habmroienue mporecca o0yriMBaHuscaxapa
O] IEHCTBHEM

KOHILICHTPUPOBAHHOM CEPHOM KHCIIOTHI.
Vlabopamopnvie onvimel: VI3ydeHue
XUMHUYECKUX CBOWCTB pa30aBICHHON

CEpHOM KHCIIOTHI.

[IpoBeneHNEe KauyeCTBEHHOW  peakIWH  Ha
cynb(haT-MOH W HaOMIOJCHHE TpU3HaKa ¢
MPOTEKAHUS

npoOieM, CBSI3aHHBIX C  mepepaboTkon
COCTMHEHHH CepBl.

HHaHHpOBaTB U OCYHUICCTBJIATL Ha

MPaKTHKE XUMUYECKUE

OKCIICPUMCHTBI, IIPOBOAWUTH Ha6HIO,HeHI/I$I,I[CJIaTB

BBIBOJIbI I1O pE3yJIbTaTaM

DKCIICPUMEHTA.
CnenoBaTh  mpaBwiaM  0€30macHOM
paboTHI B JTaAOOpaTOPUHU

pH  WCIOJB30BAHUM  XUMHYCCKOM
MOCYIbI U 000PYIOBaHUS.

[Tpou3BOIUTE  BBIYKMCICHUS  TIO
XUMHAYECKHM YPAaBHCHUSIM.

Vcronb30BaTh TIPU  BBIMOJTHCHHH — YYICOHBIX
3aJ]aHUil  TEKCThl  y4eOHUKa, CIpPaBOYHBIE
MaTepUaTbl (ITepunomueckyro CUCTEMY

XuMHYecKuXx aneMeHToB JI. K. Mennaeneera,
Ta0INITy pACTBOPUMOCTH KHCIIOT, OCHOBaHHUI U

cojlei B BOjAE, AJIEKTPOXUMMUYECKHH  psf
HAIpPSDKEHUH METaIIOB).
lcrnionb30BaTh MpPH  BHIMOJIHEHUH  Y4EOHBIX

3aJaHUd W B MPOLIECCE HCCIIEIOBATENbCKOM
NesATeTbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYCCKOT' O CO)Iep)KaHI/ISI, cnpaBquHe
MaTtepuaisl, pecypcbl HTepHera
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2.3

Oomas
XapaKTepUCTUKA
XUMHYECKHX
HIIEMEHTOB
VVA-Tpynisbl.

Azor, ¢dochop U uX
COCAMHEHUS

OOmass xapakTepucTuka 3JeMeHToB VA-
rpynnbl. OcoOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIC CTEIICHU

OKHCIICHUSL.

A30T,  pacIpoCTpaHEHHE B  IPHUPOJE,
(¢u3nueckue ©  XHMHYECKHE  CBOICTBA.
KpyroBopot a3ora B Ipupo/e.

AMMHAK, ero (Qu3MYeCKHe W XUMHYECKHE
CBOﬁCTBa, IMOJIYYCHHEC U IPUMCHCHHUC.

Comu  aMMOHUS, UX (U3KMYECKHE U

XUMHUYECKHE  CBOWMCTBA,  IPHUMEHEHHUE.
KadecTBeHHast peakiys Ha HIOHbl aMMOHMSL.
A30THas8 ~ KuClIOTa, €€  IOJIydeHHe,

(hU3UYECKHEe M XUMHUYECKHUE CBOMCTBA(001IMe
KaK MPECTaBUTEINS Kilacca

KUCIOT W crenuduueckue). Mcnomab3oBaHue
HUTPATOB M COJIed aMMOHHsS B KadecTBe
MUHEPAJIBHBIX  ynoOpeHuid.  XuMHUYecKoe
Rarpsi3HEHUE OKpY’Karolien cpeabl
COCMHEHUSIMU a30Ta (KUCIIOTHBIE JOXIH,
3arpsi3HEHUEBO3/1yXa, TOUBbI U BOJIOEMOB).
docdop, AJUIOTPOITHBIE MoauUKaIuu
dochopa, ¢uzmueckue W XUMHYECKHE
cBoiictBa. Okcua docopa (V) u

docdopHas kucnora, pusndeckue u

OOBSICHATH O0ILIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB

VA-rpynnbl ¥ HMX COEAMHEHHH C Y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (PHU3MUECKHE U XUMHUYECKHE
CBOICTBa MPOCTHIX BemlecTBazoTa u (ocdopa u
MX COCIWHCHWH (aMMuaka, CoOJIel aMMOHWUS,
Q30THOMN

KHCJIOTBI, HHUTPaToB, okcuaa ¢ocdopa (V) u
bocdopHoii KucIOTH, (hocharoB), crmocoOb UX
MOJIy4YeHUsl, IPUMEHEHHUE U 3HaYCHHE B IPUPOJIE U
PKU3HHU deoBeka. OmnpenensTh HOHbBI aMMOHHS |
(docdar- HOHBI B pacTBODE.

OOBSCHATH  CYIIHOCTH  JKOJOTUYECKHX
npoOjeM, CBA3aHHBIX C  HaXOXKICHHUEM
CoeTMHEHUH a30Ta u Gocdopa

B OKpy»Karouiei cpene. Ilnanuposars

M OCYIIECTBISITh Ha  NPAKTHUKE
XUMUYECKHE

HKCIIEPUMEHTHI, IPOBOANUTH HAOIIOACHUS, 1E1aTh
BBIBO/IbI 10 pe3yJIbTaTaM

PKCIIEPUMEHTA IPU MPOBEACHUH JTaOOPATOPHBIX
OTIBITOB U IIPAKTUYECKONPAOOTHI.

CrnenoBaTh MpaBwiiaM O€30MaCHOM

paboThl B 1aboparopun

36



XUMUYECKHE CBOWCTBa, II0JIyYEHHUE.
lcnonb3oBanue ¢ocdatoB B KayecTBe
MUHEPAIBHBIX YI0OpEHUIA.

Xumuueckuii sIxcnepumenm:
/[emoncmpayuu.

O3HakoMJIeHHME ¢ (PU3MUYECKUMHU

cBoiicTBamm a3ota, pochopa

M X COECJUHEHHM (BO3MOXHO MCIIOJb30BaHHE
BUICOMATEPHAIIOB). O3HakomiieHHE c
oOpa3LamMu a30THBIX UPOCHOPHBIX YIOOPEHUI.
[Tonydyenue, coOupaHue, paclio3HaBaHHE U
M3y4eHUE CBOMCTB aMMUAKa.

B3anmoneiicrBue KOHIIEHTPUPOBAHHOU
AQ30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO
MCTIOJIb30BAaHUE BUJICOMATEPHAIIOB).
VlabopamopHnvie  onvimul:  IlpoBenenue
KayeCTBEHHBIX peakluilHa MOH aMMOHUS U
docdar-uoH, W HU3YYEHHE NPU3HAKOB UX
npotekanus./Ipakmuueckas paboma

Ne 3: [lomyyeHne amMMmuaka, H3y4EHHE €TO
CBOMCTB.

Bvruucnenus:

M0 YPaBHEHUSAM XUMHUYECKUX PEaKIIUN

[pU  HWCIOJB30BAHUM  XUMHUYECKOM
MOCyAbl 1 000PYIOBaHMUS.
[Ipou3BOIUTE,  BBIYUCICHHUS  TIO

XUMHUYECKUM YPABHEHUSM.

Vcrionp30BaTh TPH  BBITIOJHEHUM  y4EOHBIX
BaJlaHMii  TEKCThl  y4eOHWKA, CIPABOYHBIC
MaTepHUalIbl (mepuoauveCcKyro CUCTEMY
xuMudeckux sjemenToB [, M. Menpaeneesa,
Ta0IUILypPACTBOPUMOCTH KUCIOT, OCHOBAaHUN M
colleli B BOJE, ODJICKTPOXMMUYECKUU P
HAIPSHKEHUN METAJLIOB)
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2.4

OOmas
XapaKTepUCTUKA
XUMHYECKHX
PIIEMEHTOB
IVA-rpynmsi.
Yriepon u
KPEMHHMI, H HUX
COCIUHEHUS

OOmass xapakTepuctuka dymemeHToB IVA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIC CTCTICHH

OKHCJICHHUS.

'Yriepon, AJUIOTPOITHBIE Moudukanmumy,
pacmpocTpaHeHUe B MPUpPOAC, (PU3HUYECKUE U
XMMHUYECKHE CBOMCTBA.

Ancopbuusi. KpyroBopor yriepoga B
[pUpOJIC.

Okcunpl yriepojga, uX (QuU3MYECKUe U
XHMMHYCCKHE CBOMCTBA, NECUCTBIE

HA OKUBbIE OpPraHW3Mbl, TOJY4YeHHE U
MPUMECHEHHE. DKOJOTUYECKUE TPOOIEMBI,
cBsi3aHHbIe C okcuaoMm yraepoma  (1V),
TUTIOTE3a TI00aThbHOTOTIOTEIICHUS KIIMMATa,
MapHUKOBBIN 3PPEKT.

'YroabpHas KUCIIOTa U €€ CONM, UX (pu3nuecKue

M XUMHYECKHE CBOWCTBA, MOIYYCHHE U
MPUMCHCHHE.

KauecTBeHHas! peakius Ha KapOOHAT-HOHBI.
Vcnonk3oBaHue KapOOHATOB

B OBITY, MeIWIIMHE, TPOMBIIUIEHHOCTH U
CEITbCKOM XO3SIMCTBE.

[TepBoHaYaNbHBIE TOHSITUS

00 OpraHUYeCKHX BEIIECTBAX KaK

0 COeTMHEHUSIX yriaepojaa (MeTaH, 3TaH,

OOBSICHATH O0ILIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB

IVA-rpynnel 1 MX COEAUHEHMH C Y4€TOM
CTPOCHHUS UX aTOMOB.

XapakTepu30BaTh (HU3UUECKUE WU XHUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTBYIIEPOAA U KPEMHUS
M X COCIMHEHMM (OKCUIOB YIJIepo/ia, YroJbHOU
KHCJIOTBI, KApOOHATOB, OKCHJIA KPEMHHS,
KPEMHHEBOU KUCJIOTHI, CHJIIMKATOB), CIOCOOBI X
MOJIy4eHH s, IPUMEHEHUE W3HAYEHUE B PUPOJIE
M OKM3HU 4enoBeka. OOBSACHATh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHME BellecTBA —
CBOICTBA

— IpPUMEHEHME — Ha IpHUMepax COeIUHEHUH
yriaepoaa u kpeMmHus. Omnpenenste kapOoHaT- U
CHUJIMKAaT-HOHBIB PACTBOPE.

OOBACHATH CYIIHOCTh 3KOJOTHYECKHUX MPOOIIEM,
CBS3aHHBIX C HAXOXKJIEHHEM YIJIEKHCIIOTO rasa B
OKpYyKarolen cpene. [Tonreepxknars
0COOEHHOCTH COCTaBa OPraHMYECKHX BEIIECTB
MpUMepaMu MPOCThIX COETUHEHUN (METaH, 3TaH,
ATUIIEH, alleTUJIEH, dTAHOJI, TJIUIEPUH, YKCYCHas
KHCIIOTa), B3aUMOCBSI3b

HEOpPraHUUYECKNUX COEIMHEHUH yriepoaa u
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ATUJICH,  AIleTUJICH,
VKCyCHasl KHCIIOTa).
[TpupoaHbIe HCTOYHHUKH YTIEBOJOPOIOB(Yrob,
MPUPOIHBIA  Ta3, HePTh), MNPOAYKTHI HX
nepepaboTku (OCH3MH), WX poJib B OBITY U
[POMBIIIJICHHOCTH.

[ToHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
PKUpax, Oenkax, yrieBoJax —M MX pOJId B JKU3HU
YeJI0BEKa.

MatepuanbHoe €IMHCTBO
HEOPTraHNYECKUX COCAMHEHUI.
Kpemuuii, ero gusnyeckue U XUMHUYECKUE
CBOIWCTBA, IIOJNyYCHHE ¥ TPHUMEHEHHE.
CoeaunHenuss kpemHus B npupoae. Oourue
MpeCTaBICHUS

06 oxcume kpemuus (IV) u kpemHHEBO#H
KHCIIOTE.

Cunukatel, WX HCIOJIb30BAHHE
MEIUIIIHE, TIPOMBIIUICHHOCTH.
Baxnerume CTPOUTEIBHBIE
KepaMuKa, CTeKJIO, IIEeMEHT, OETOH,
PKEJIe300€TOH. [TpoGnembr 0e30MacHOTO
MCTIOJIB30BaHUSI CTPOUTEILHBIX MaTEepHajoB B
MOBCEIHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

/[emoncmpayuu.

Monenu KpUCTaNIMYEeCKUX PEIIETOK

9TaHOJ, TJUUEPHUH,

OpPraHu4YCCKux H

B OBbITY,

MaTCpHraJIbl:

OpraHMYECKUX BEIECTB.
OnuceiBaTh pojb OEIKOB, )KUPOB U YIJIEBOJIOB B
(YyHKLIMOHUPOBAHUM KHUBBIX OPIaHU3MOB, COCTaB

[IPUPOJHBIX MCTOYHUKOB YIVIEBOJOPOAOB, WX
POJIb

B OBITY ¥ IPOMBIIIIEHHOCTH.

[IpoBOAUTHE  BBIYMCICHUSA IO  YPaBHCHUAM

XUMHYECKUX PEAKIIUH.

[nanupoBaTh M OCYUIECTBIATH Ha

MPaKTUKE XUMHYECKUE

AKCIIEPUMEHTHI, MPOBOJAUTH HAOIIOACHUS, I€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM

PKCIIEPUMEHTA IIPU POBEICHUH JTaO0PATOPHBIX
OTIBITOB U TIPAKTHYECKUXPAOOT.

CnenoBath  mpaBwiaM  Oe30MacHOM
paboThI B 1abopaTopuu

OpY  HUCIOJIB30BAaHUM  XUMHYECKOU
MOCY/Ibl U1 000OPYAOBAHMUS.

lcronb30BaTh MpH  BBIMOJHEHUM  y4eOHBIX
3aJlaHUil  TEKCTbl  y4eOHUKa, CIPaBOYHbIE
MaTepHaIbl (ITepuoanueckyro cucTeMy

xumudeckux snementoB J[. WM. Mennaeneena,
Ta0JIUIY paCTBOPUMOCTH KHCJIOT, OCHOBAaHUU W
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUI P
HATPSDKEHUH METaJlIoB)
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anmasa, rpadura, Qymiepena.

O3HaKOMJICHHE C  TIPOLECCOM  aJCcOpOIHu
PacTBOPEHHBIX BEIIECTB

AKTMBUPOBAHHBIM ~ YIJIIEM W YCTPOWCTBOM

MpPOTUBOTa3a.

O3HaKOMJICHHE C MPOAYKIHEH
CHIIMKATHOM MIPOMBIIIUIEHHOCTH
(Buneomarepuaisr: CHJIMKaTHAas
[IPOMBIILIJIEHHOCTB ).

Monens  MOJEKYJd  OpPraHUYECKUX
BEIECTB.

VlabopamopHulii onvim:

[lomydyenue, coOupanue, pacrno3HaBaHUE W
M3Yy4YEeHHE CBOWMCTB YIIIEKUCIIOrO Tra3a.
[IpoBeneHrEe KayeCTBEHHBIX pEaKIMil Ha
KapOOHAT W CUJIMKAT-UOHBI W HU3y4YeHUE
MPU3HAKOB HMX NpoTeKaHus. [lpaxkmuyeckue
pabomol.

Ne 4. TlonmyueHue YIrJIEKUCIOrO rasa,
M3y4EHHUE €r0 CBOWCTB.

No 5. PemieHne »KCIIEpUMEHTANBHBIX 3a/1ay I10
Teme  «BaxHelmue  HeMeTaulbl W HX
COCTMHEHUS»

Buluucnenus:

M0 YPAaBHEHUSAM XUMHUYECKUX PeaKLUi

Wtoro no pazueny
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Pa3znen 3. Mera/uibl M HX COCIMHCHUA

3.1

Oo0mue
METAJJIOB

CBOMCTBA

4

OO1mast XxapaKTepPUCTHUKA XUMHUYECKUX JIEMEHTOB
— METaJUIOB Ha OCHOBAaHMM HX MOJOXKEHUS B
[leprognueckoit cucTemMe XUMHAYECKUX
HJIEMEHTOB

JI.11. MeHnneneeBa UM CTPOCHHMS AaTOMOB.
Crtpoenue meranaoB. MeTauinyeckast CBsI3b U
MeTajinyecKas
KpUCTaJUINYECKask peIETKa.
DIIEKTPOXUMHUYECKUI pan
MeTauloB.  Dusnueckue U
cBoiictBa  MeramuioB.  OOuue
nosyyeHus metamioB. [lonstue

0 KOppPO3MM  METaJlJIOB, OCHOBHbBIE
CIOCOOBI 3AIIUTHI X OT KOPPO3HH.

CrutaBbl (CTalb, YyT'YH, JOPATIOMUHUN,0pOH32)
M VX TIPUMEHEHHUE B OBITY ¥ TIPOMBIIUIEHHOCTH.
Xumuueckuil 3kcnepumenm:

V[emoncmpayuu.:

OOpa3upl MeTamioB M CIulaBoB. M3ydenue
PEe3yabTATOB KOPPO3UU METAIIIOB (BO3MOXKHO
MCII0JIb30BaHNEBUICOMATEPHAIIOB).
VlabopamopHvle onvimol:

O3HakoMJIeHHE ¢ oOpa3lamMu METaUIOB U
CIJIABOB, UX (PM3UUECKUMH CBOMCTBAMH.

HaNPsKEHU N
XUMUYECKHE
CIoco0bl

PackpbiBaThb CMBICH HM3Yy4YaeMbIX [OHATHUH U
MPUMEHSTh 3TU TMOHSTHS MPU ONHUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALECHU.

OOBSCHAT, OOIIME 3aKOHOMEPHOCTH B
N3MEHEHHN CBOMCTB 3JIEMCHTOB- METAJIJIOB U

MX COEAMHEHUH C YYETOM CTPOCHHUS HX
ATOMOB.

XapakTepru30BaTh CTPOCHHE METAJLIOB,00IIHe

¢u3nueckue M XUMHYECKHE  CBOIICTBa
METaIJIOB.
XapakTepu3oBarb ~ OOHIME  CHOCOOBI

MOJIy4YEHHUSI METAIIJIOB.
OnuceiBaTh CHOCOOBI  3aIUTHI  METAUIOB OT
KOPPO3UH.

CnenoBath mpaBwiaM 0Oe30omacHOM paboOThl B
mabopaTopuu MpH UCIIOJIb30BAHUN XUMHUYECKON
MOCY/IbI HIOOOPYIOBAHMSI.

[Tpon3BOIUTE BEIYMCIICHUS

[0 YpPaBHEHUSM XHMHUYECKUX PEAKIUH, eCITH
OJIMH U3 PEareHTOB COAEPIKUT MPUMECH.
'YuacTBOBaTh B COBMECTHOM paboTeB mape

VT TPYIITIE.

crosib30BaTh PH BHITIOJTHCHUN

yueOHBIX 3a/IaHUN TEKCTHI yUeOHUKA,
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\Bviuucnenus:

[0 YPaBHEHMSIM XHMMHMYECKUX pEaKIHii, eCiau
OJIMH U3 PEAreHTOB CONEPKUT IIPUMECU

cripaBounble  Marepuansl  ([lepumonnueckyro
chUCTeMy XUMHYecKux »siemeHtoB J[. M.
MenpeneeBa, TaOIUIly pACTBOPUMOCTH KHUCIIOT,
OCHOBAHMU U COJIEH B BOJIE, JICKTPOXUMUYECKUI
pAn

HaIPsHKEHUH METAJIOB)

3.2

Baxueiinimne
METAJUIBI U HUX
COeTUHEHUS

15

[LlenoyHbIe METAJUIBI: MOJIOKEHUE

B llepmoamyeckoid cucremMe  XUMHYECKUX
snemeHToB JI.MI. MenaeneeBa, CTpoe€HUE HX
ATOMOB, HAXOXJEHUE B IPUPO/IE.

dusnueckue W XUMHUYECKHE CBOMCTBAa (Ha
npuMepe Hatpus U Kanusg). OKcuapl H
CUPOKCUJIBI HATPUSA U KaJIus.

[IpuMeHeHre IIENIOYHBIX METAUIOB U HMX
COCTUHCHUH.

[llenoyHo3eMeNbHBIE  METAUIBI  MarHui W
KanbLUW: nosiokenue B [lepuoanueckoiicucreme
XHMHYICCKHUX BJIEMCHTOB

JI.. Menneneesa, CTpPOEHHE UX aTOMOB,
HaxoxaeHue B npupoae. Dusmueckue U
XHUMHYECKHE CBOMCTBA MarHus U

KaJabIIHs. Baxneimme COCTUHECHUS
KaiblUs  (OKCHJA, THAPOKCHUJI, COJIN).
DKE€cTkocTh BOABI M CHOCOOBI €€
YCTpaHEHHS.

ATIOMMHHI: TIOJ0KECHIE

B [leproanyueckoil cucteMe XUMHUYECKHUX

OOBSICHATH O0OLIME 3aKOHOMEPHOCTH B
M3MEHEHNUU CBOMCTB 3JIEMEHTOB-

METAJIJIOB U HX COEAMHEHUH B TpyMIax C
Y4ETOM CTPOEHHSI UX aTOMOB.

XapakTepu30BaTh (PHU3MUECKHE W XUMHUYECKHE
CBOMICTBA IIPOCTBIX BEIECTB METAUIOB U HX
coeIMHEHUN (OKCUIOB, THUIPOKCUIOB, COJIEH),
CHOCOOBI UX MOJY4YEHUs, IPUMEHEHNE U 3HaUeHUe
B MPUPOJAE U KU3HU YEJIOBEKA. Y CTaHABJIUBATh
[IPUYUHHO- CJIEACTBEHHYIO CBfA3b. CTPOEHHUE
BellecTBa — CBOMCTBA —> IMPHUMEHEHHE — Ha
[IpUMeEpax N3y4aeMbIX BEILECTB.

Pacrio3HaBaTh € MOMOLIbIO KAU€CTBEHHBIXPEAKIIHIM
MOHBI METAJUIOB: MarHus,

KaNblUs, allOMUHHSA, LUHKa, xene3a (Il) u
pxenesa (1), memm (I1).

/loka3biBaTh aM(pOTEpHBIN XapaKTep OKCHI0B

Y TUJIPOKCHJIOB AJIFOMUHUS U

[UHKA.
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snementoB J[.M. MeHnaeneeBa, cTpoeHHeaToMa,
HaXO0XJICHUE B PUPO/IE.

duznueckue MW  XHMHYECKHE  CBOMCTBa
aTFOMUHMS. AM(OTEepHBIE CBOICTBA OKCHIA U
TUAPOKCH/IA ATFOMUHMUSL.

PKeneszo: monoxenue B [lepronnueckoncucreme
XHAMUYECKHUX DJICMCHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa, HAX0XKJICHHUE
B nipupozec. dusnyeckne 1 XMMUYECKUE CBOKCTBA
pkene3a. OKCHIbl, TUAPOKCH LI M coiu kene3a (1)
u xenesa(lll), ux cocras, CBONCTBA | MOJTyYCHHE.
Xumuueckuii Ixcnepumenm: /lemoncmpayuu:
OcobOenHocTu B3aMOIEHCTBUSI OKCcHIa
KIbIIMSI W HATpUs C BOJOW (BO3MOXKHO
MCIIOIb30BaHNE BUJIEOMATEPHAIIOB).
OkpalMBaHue MIaMeH HOHAMU HATPUS,KaJIUs U
KaJIbIIVS (BO3MOXHO HCIIOJIb30BaHNE
BuUIeoMaTepranoB)  VccrnemoBaHue — CBOICTB
k€cTkol Bonbl. [Ipomecc ropeHust xeneza B
KUCIIOpOJe (BO3MOXHO HCIOIb30BaHUE
BHJIEOMATEPHAIIOB).

VlabopamopHule onvimol:

[IpoBeneHNE KaYECTBEHHBIX PEAKIUi HA HOHBI
(MarHms, KaJbI¥s, ATFIOMUHUS,

[InaHupoBaTh M OCYLIECTBIATH Ha

[IPaKTUKE XUMUYECKUE

HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS, JeTaTh
BBIBOJIBI 10 pE3yJIbTaTaM

HKCIIEPUMEHTA TPH MIPOBEACHUH JTa00PaTOPHBIX
OIBITOB U IPAKTUYECKUXPAOOT.

CnemoBaTh  TpaBWJIaM  0€30TaCHOU
paboTHI B JTaAOOpaTOPUHU

MpPH  WCIOJB30BAHUH  XUMHUYECKOU
MOCYIbI U 000PYIOBaHUS.

[Tpou3BOAUTH  BBIYMCIACHHUS  T10

XMMHYECKUM yPaBHEHUSM.
'YuacTBOBaTh B COBMECTHOM paboOTEB mape
WJIU TPYIIIE.

BeicTpanBaTth  pa3BEPHYTHIE
[YCTHBIE OTBETHI C OIIOPOM

Ha MHPOpPMAIMIO U3 y4yeOHHMKA M CIPAaBOYHBIX
MaTEpHaoB, IrPaMOTHO HCII0JIb30BATh
M3y4YEHHBIN IOHATHHHBIAAIIIApAT Kypca XUMHH

IIMCBbMCHHBIE H
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iuHka, xenesa (1) u xenesa (I1), memm (1),
OTMCaHUE TPU3HAKOB UX

MPOTEKAHUS.

WccnenoBanue aM(OTEPHBIX CBOIICTB
TUAPOKCH/IA aTIOMUHUS U THUIPOKCUAAIIMHKA.

[l Ipakmuuecxue pabomoi:

Ne 6. JKéctkocTh BOOBI M METOOBI €&
YCTpaHECHHUSI.

No 7. PerreHue 3KCnepUMEHTAIBHBIX 3a7ad I0
Teme «BakHeHIne MeTalllIbl HUX COCTUHCHUSY.
\BoruucieHus:

[0 ypaBHEHUSAM XHMHUYECKUX PEaKIUi, eciu
OIMH W3 PpEarcHTOB JaH B W30BITKE WIH
COJICPKUT TIPUMECH;

MacCOBOH /101U BBIXOJA MTPOJIYKTa

[peaKIu

Hrtoro no pazaeny

19

Paszjnen 4. Xumus 4 OKpy:Kawias cpeaa
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4.1

XUMUS U
OKpYy>Karolas cpena

BeniecTtBa u matepualnbl B IOBCEIHEBHOMKU3HU
yesnoBeKka. be3omacHoe MCIoNb30BaHUE BEILIECTB
M XUMHYECKUX peaknuid B ObITy. [lepBast moMoib
[PU XMMUYECKUX 0KOTaxX U OTPABJICHUSIX.
XMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH

cpensl (mpeaenbHas J0MyCTUMast

XapakTepu30BaTh pOJIb XUMHUH

B Pa3JIMYHBIX cepax NesTeIbHOCTIIIIONCH,
OCHOBHBIC ~ BEIIECTBA W  MaTepHabl,
MPUMEHSIEMBIE B JKH3HU COBPEMEHHOTO
YeJI0BEKA.

OOBICHATH yCIIOBHUS O€30TIaCHOTO
MCTIOJIb30BAHUS BEIIECTB U XUMHUYECKUX
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KOHLOCHTpalrd BCIICCTB. Pomp xmmum B

[pEICHUN AKOJIOTUYECKUX poOJem.
Xumuueckuii IKCnepumenm:
V[emoncmpayuu.

M3ydyenue oOpa3LoB MaTepuagoB

(CTek0, CIUIaBbl ~ METAJJIOB,  ITOJIMMEPHBIE
MaTepUabl)

[peaKiuii B OBITY.

AHaJIM3UpOBAaTh U  KPUTUYECKU  OLIEHUBATH
MHGOPMALIMIO O BIMSHUU IPOMBIIIJIEHHOCTH,
CEIbCKOIO XO3s1CTBAa, TPAHCIIOPTAa M Jp. Ha
COCTOsIHUE

OKPYXKarOILEH Cpeibl.

YMETh 0Ka3bIBaTh IEPBYIO IIOMOILb

P XUMHUYECKMX OXKOrax U OTpPaBICHUSIX.
[IpuHuMaTh ydacTue B OOCYXKAECHUHU IpoOiieM
XUMUYECKON U DKOJIOTMYECKON HAIIPaBIECHHOCTH,
BbICKa3bIBaTh ~ COOCTBEHHYIO  IMO3ULHUIO  I10
po0JieMe U IpeyuiaraTb BO3MOXKHBIE TyTH €€
peneHus

ITPOTPAMME

Wroro no pazaeny: 4
PesepBHOE BpeMms
OBIIEE YMCJIO YACOB 11O 68
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10 KJIIACC

Ne
/o

HanmenoBanue
pa3ienoB U
yueOHOTO IpeaMeTa

TEM

[IMYCCTBOYACOB

Copnepxanue oOydyeHus

€ BUJbI IIGSITCJILHOCTI/IO6y‘-IaIOH_[I/IXCSI

Pa3nes 1. BemecTBO M XUMH4YeCKHe peakuu

1.1

IToBTOpeHune u
yriryoiaeHue 3HAHUU
OCHOBHBIX pasneinos

Kypca 9 kiacca

6

[Iepnonnueckuii 3akoH. [lepnonnueckascucrema
XUMHYECKHUX 3JIEMEHTOB

JI.1A. MenneneeBa.  CtpoeHue  aTOMOB.
3aKOHOMEPHOCTH B  HM3MEHEHUM  CBOMCTB
XUMHUYCCKUX JJICMCEHTOB MEPBLIX TpéX

[MEepUOJIOB, KIS, KaJblUs U UX COCAUHECHUN B
COOTBETCTBUH

C IIOJIOJKEHHEM DJIEMEHTOB

B llepmoamyeckoid cucremMe M CTPOEHUEM HUX
ATOMOB.

CTpoeHue BeIIECTBA: BUABl XUMUYECKOM CBSI3HU.
TUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BeIllECTBA OT THIIA KPUCTAIIMYECKON
[PEIIETKU U BUJIA XUMUYECKOM CBS3H.
Knaccudukanms Hu HOMEHKJIaTypa
HEOPraHUYECKUX BEILIECTB. XHUMHUYECKHUE
CBOICTBA BEIIECTB, OTHOCSIIIMXCS

K pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCTUHECHUH, reHeTu4YecKas CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu3oBaTbh XUMUYECKHE JIEMEHTHINEPBHIX
TpEX NEpUOAOB, Kajlusid M KalbLusi MO UX
nosioxkenuto B Ilepmoanueckoit cucreme [ U.
Menneneena.

KnaccudunupoBats u HAa3bIBaTh
HEOpPraHUYECKUe BEIIECTBA U3YYCHHBIX
KJIACCOB.

OnuceiBaTh 00IIKME XUMHYECKHE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH
CBOMCTBa npuMepamu MOJIEKYJISIPHBIX

YPaBHEHUI XUMUYECKUXPEAKITUH.
Onpenenarb BUJA XUMUYECKON CBSI3M U THI
KPUCTAJUIMYECKON PEIETKHU BEIIECTBA.

[IporHo3upoBaTe CBONMCTBa BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.
BoicTpanBaTth  pa3BEPHYTbIE MUCHMEHHBIE H

[YCTHBIE OTBETBI C OMIOPOM
Ha UH(pOpMAIHIO U3 y4yeOHUKA U
CIPaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
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O3HAaKOMJICHHC

Xumuueckuit 3xcnepumenm:
/[emoncmpayuu.

C MOJACISIMHU

KPUCTANTHICCKUAX PEIIETOK

HEOPTraHMYECKUX BEIMIECTB — METaNIOB U
HeMeTasuioB (TpaduTa 1 anmmasa),

CJIOXKHBIX BELIECTB (XJIOpUIA HATPHS)

MCIIOJIB30BATh U3yYEHHBIN IOHATUIHbIMANIIApAT
Kypca XUMUHU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHUX
[peakuuii

Y9aCTBYIOIINX

KaTaJln3aTopa).

Tlouatune o

Ilousatne o
Ilouatne o

XUMHUYECKOU

Knaccupukanuss XUMHYECKHX pEaKUui 1o
pasIMYHBIM TpHU3HAKaM (IO YHUCIYy U COCTaBY

B pcaknuu BCIICCTB, II0

TerioBoMy 3 dexry,

MO0 W3MCHEHHUIO CTENEeHEeW OKHCIICHHUS
XMMUYECKHUX JIEMEHTOB,

Mo 00paTUMOCTH, MO  YYacTHIO

OK30- u

OHAOTCPMHUYCCKUC pCaKkuuu,
TCPMOXUMHUYCCKUC YPABHCHU.

CKOPOCTH  XHMHYECKOH

peakuuu. [TonsiTue 06 0OpaTUMBIX
M HEOOpaTHMMBIX  XHMHYECKHX  PEeaKIUsX.

TOMOTCHHBIX U T'CTCPOIrCHHBIX

peakuusx. [lonarne o katanuse.

XHUMHUYCCKOM paBHOBCCHUU.

(I)aKTOpBI, BJIMAOIINC Ha CKOpPOCTH

p€aKkuuu n ITIOJIOXKCHHE

XUMHUYCCKOT'O paBHOBCCH .
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC

PackpbeiBaThb CMBICT HM3y4YaeMbIX IOHATHH U
MPUMEHATh 3TU NOHSATHUS MPU ONMCAHUH CBOMCTB
BEILECTB U UX NIPEBPALCHUM.

KnaccupunupoBaTh XUMHUYECKHUE PEAKLUU T10
Pa3IMYHBIM  TPU3HAKaM. Y CTaHaBJIUBATh
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKuuu
0T pa3INyYHbIX (PaKTOPOB.

[Iporuo3upoBaTh BO3MOKHOCTH

MPOTEKAaHUs XUMHYECKHUX TIPEBpPAIICHUN B
[Pa3JIMYHBIX YCIOBUSAX.

Onpenenarb  OKUCIHUTENb U
BoccTaHOBUTENH B OBP.

CocTaBnaATh  DJEKTPOHHBIM  OanaHc
[PEaKIUH.

[Ipou3BOAUTE  BBIYMCIEHUS 1O
XUMHAYECKAM YPaBHEHUSIM.

'YyacTBOBaTh B COBMECTHOM paboOTeB mape

WJIU TpyTIIE.

BricTpanBath pa3BEPHYTHIC TUCHbMEHHBIC
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[peaKInu, JIEKTPOHHBIN OaaHc
OKHUCITUTEIHHO-BOCCTAHOBUTEIBLHOMN
[PEaKIUU. CocraBienue ypaBHEHU I
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMii C HCIOJB30BAHMEM  METOJa
AIIEKTPOHHOIO OaaHca.

Xumuueckuit 3xcnepumenm:

V[emoucmpayuu:

HccienoBanme 3aBUCHMOCTH CKOpOCTH
XUMHYECKOW  peakluu OT  BO3ACHCTBUSA
Pa3IUYHBIX (aKTOPOB.

OIBITHI, WUTIOCTPUPYIOIINE MIPUMEPHI

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
(ropeHue, peakuuu

pa3I0XKEHUS, COETUHEHN ).

\Boruucnenus:

KOJIMUECTBa BEIeCTBA, O0O0BEMAa HM  MAacCChl
[PEareHTOB UJIU MIPOIYKTOB TIO

YPaBHCHUSIM XUMHYECKHUX PEaKIIni

1 YCTHBIE OTBETHI C ONIOPOM

Ha MH(pOpMaMIo U3 Yy4eOHHKA M CIIPaBOYHBIX
MaTEpHaJIOB, I'PaMOTHO HCII0JIb30BAaTh
M3y4YEHHBIN OHATUMHBIAAIIIIAPAT Kypca XUMHUH
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1.3

DIIEKTPOJIMTUYECKAs
ITUCCOLUAITHS.
XuMHuuecKue
peakuuu

B pacTBOpax

Teopust AIEKTPOIIUTHICCKON TUCCOIMAIIHH.
DJICKTPOJIUTHI U HEIJICKTPOIUTHI. KaTHOHBI,
AQHWUOHBI.

MexaHI/ISM AUCCOoHaIl BECIICCTB

C pa3IMYHBIMH BHJIAMH XHUMHUYCCKOM

CBsI3H. CTCHCHB JUCCOHAaIINN. CI/IJIBHLIC nu
C1a0bIe IEKTPOJIUTHI.

Peakiun HoHHOTO 0OMeHa. Y CIIOBHS

PackpbIBaTh CMBICIT U3y4aeMbIX IMOHITUI,a TAKKE
CMBICJT TEOPUH

PIEKTPOJIUTAYECKOMN TUCCOLIMALINH.

OOBICHATH TPUIUHBI

PIEKTPOIPOBOJHOCTH BOJHBIX pacTBOpPOB
BEIICCTB, pa3iuyaTh clabble ©  CUJIbHBIE
PIECKTPOJIUTHI.

CocTaBIsATh ypaBHEHUS AUCCOLUALINH
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MPOTEKAHUs PEAKIIMi HOHHOTO OOMEHA,OTHbIC
M COKpAaIIEHHBIE MOHHBIC YPaBHEHUS PEaKIIHi.
CBoIicTBa KHCJIOT,0CHOBAaHUM M COJEH B CBETE

MpeCTaBICHUI 00 3JIEKTPOJIUTUYECKON
muccormanuu. KadecTBeHHbIE peakuuu Ha
voHbl. [loHdaTME O  THUApPOIU3E  COJIECH.

Xumuueckuit Ikcnepumenm: /lemoHcmpayuu.
MccnenoBanue 3JICKTPONPOBOAHOCTH
[PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUALIUN
KHCJIOT, IIeJIouei

M coieil  (BOBMOXKHO  HCIIOJIb30BaHHE
BHIEOMATEPHATIOB).

OIIBITHI, WLTIOCTPUPYIOIINE IPHU3HAKH
NPOTEKaHWs  peaKkluid  HMOHHOTO  OOMEHa
(oOpa3oBaHue oOcajaka, BbIIETICHHE Tas3a,

00pazoBaHUE BOJIBI).

Pacrio3HaBaHuE HEOPTaHMYECKUX BEIIECTB C
MMOMOIIIBIO Ka‘ICCTBCHHBIXpeaKIII/Iﬁ Ha MOHBI.
VlabopamopHulii onvim:

3yuyeHne NpPU3HAKOB IPOTEKAHUS PEaAKIUU
MOHHOT'O OOMEHa B pacTBOpPax
DIEKTPOIUTOB  (C  oOpazoBaHHEM
BEIICTICHHEM T'a3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

ocajka,

KHUCIOT, IIeJI04Yed M Cojiei, IIOJHBIE M|
COKpAaIEHHbIE HOHHBIE YPABHEHUSI XUMHUECKUX
peaknuii MOHHOrO0 OOMEHa, KpaTKUe HOHHBIC
YpaBHEHHUS IPOCTHIX PEaKIUil TUAPOIN3a CONEH.
XapakTepu3oBarhb o0mue XUMHUYECKHE
CBOIICTBa BELIECTB pa3IUYHBIX KJIACCOB Ha
OCHOBE TEOpUHU JIEKTPOJIUTAYECKON
ITUCCOLIMAINY; MOJITBEPKIATh CBOIiCTBa
pUMEepaMU  MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XMMHUYECKUX PEaKLIUM.

Pemarh »KCIEpUMEHTAlbHbIE 3aJa4M 10
TeMe.

[[nanupoBaTh U OCYILIECTBIISITh HA

MPAKTHUKE XUMUYECKUE

AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHMUS, 1€TaTh
BBIBO/IbI 10 pe3yJIbTaTaM

AKCIIEPUMEHTA MPU MPOBEIECHUU JTa0OPATOPHBIX
OTIBITOB U MPAKTHUECKUXPaOOoT.

CnenoBath mpaBwiaM Oe3onacHOW paboOThl B
mabopaTopUHU MPH UCTIOIB30BAHUHM XUMHUECKON
MOCY/IbI HIOOOPYIOBAHMSI.
[IpoBOoAMTH  BBIYMCIICHUS
YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOI paboTe

1o XUMHUYCCKUM
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Ne 1. Pemenue skcriepuMEHTAIbHBIX 3a/1a4
110 TEME.

Bvruucnenus:

110 YPAaBHEHUSM XUMHUECKUX peakLuil

B [1ape WU TPYIIIIE.

BeicTpanBaTh  pa3BEPHYTHIE
[YCTHBIE OTBETHI C OIIOPOU

INMCBbMCHHBIC H

Ha HH(OPMAITUIO U3 YICOHHUKA U IPYTUX
B TOM 4YHCIIC

MCTOYHUKOB HMH(OpMAIHH,
NutepHera

Hrtoro no paszaeny

20

Pa3znen 2. Hemerajuibl M UX coequHenus. MeTasibl M HX COeIUHEHMS.
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2.1

OO0mas
XapaKTePUCTHKA
XAMHUYECKHAX
hiaemMeHToB  VIIA-

CPYIIIIBI.
["ajioreHEl

OO0mass ~ XapaKTepUCTHKA  TaJOTCHOB.
OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIC CTENEHU OKHUCJICHUSI.
Ctpoenne u  (U3UYECKHE  CBOWMCTBA
MPOCTHIX BEILIECTB — TAJIOTCHOB.

XUMHYECKHE CBOMCTBA HAa MPHUMEpPE XJopa
(B3auMOJIeHCTBHE C METaJUIAMH, HEMETAILJIAMU,
ICJI0YaMH ).

XmopoBogopoa. CoJisiHasi KUCI0TA, XUMUYECKHE
CBOMCTBA, MOJy4YeHUe, npuMeHeHue. [leiictBue
XJI0pa ¥ XJIOPOBOJIOPOJIa HA OPraHU3M YeJIOBEKaA.
BaxxHeiiline XJopuIbl W HMX HaXO0XKICHHUE B
MpUPOJIE.

Xumuueckuii IKcnepumenm:

[emoucmpayuu:

OnbITHI, OTpaXkaroue pusnveckue u
XUMUYECKHE CBOWCTBAa TaJlOTEHOB M  UX
CoeTMHEHUH (BO3MOKHO HCIIOIh30BaHNE

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B HM3MCHCHHUU CBOWCTB HEMETAUIOB W WX
COCIII/IHCHI/Iﬁ B IMpeaciiax MaJlbIX HNCPUOJOB U
rJIaBHBIX TOATpyHn llepuoaudeckoil cuCTeMbl
XUMHNYCCKHUXDIJICMCHTOB C y‘-IéTOM CTPOCHUSA UX
ATOMOB.

XapakTepu30BaTh (PHU3MUECKUE W XUMHUYECKUE
CBOICTBa MpOCTHIX BEIIECTB TaJOreHOB (Ha
puMepe XJiopa) u

CIIO’KHBIX BEIIIECTB (x;mopoBogopoa,
XJIOpU/Ia HATPHS), CIIOCOOBI UX IMOJyYCHHS,
MPUMCHCHUC N 3HAUYCHUCB IMPUPOAC U KU3HU
YeII0BEKa.

Ornpenenars XJI0pUI-UOHBI B PaCTBOPE.
[lnaHupoBaTh W OCYHIECTBISATH Ha

MPAKTUKEC XUMHUYCCKUEC

OKCIICPUMCHTEI, IPOBOANTD Ha6J'HOI[eHI/I$I,

J1€JIaTh BBIBO/IBI 11O PE3yJIbTaTaM
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BHJIEOMATEPHAIIOB).

O3HakomjieHME ¢  oOpa3laMu  XJIOpHIOB
(raJoreHu 0B ).

VlabopamopHuiii onvim:

3ydeHue CBOMCTB  COJSIHOM  KHUCJIOTHI.

[IpoBeneHME KA4eCTBEHHBIX peaknMii Ha
XJIOPUA-UOHBI.

I Ipaxmuueckas paboma

Ne 2: Tlomy4eHHE COJITHOM KHCIIOTHI,
M3y4YeHue e€ CBOICTB.

Bviuucnenus:

[0 YpPaBHEHUSM XUMUYECKHX PEaKUUid, eCciau
OJIMH U3 PEareHTOB J1aH B U30bITKE

HKCIIEPUMEHTA TPH MIPOBEACHUH J1AOOPATOPHBIX
OIBITOB U IPAKTUYECKUXPAOOT.

CnemoBaTth  TpaBWiIaM  Oe30macHOU
PaboTHI B JTAOOPATOPUHU
pH  WCIOJNB30BAHUM  XUMHUYECKOM

MOCyAbl 1 000PYIOBaHHUS.

[YCTHBIE OTBETHI C OIIOPOH

Ha MH(OOPMAIMIO M3 Y4eOHHMKA W CHPaBOYHBIX
MaTEpHaoB, IrPaMOTHO UCII0JIb30BAaTh
M3y4YEHHBIN OHATHIUHBIN

arnrmapar Kypca XuMUu

BeicTpauBaTth  pa3sBEPHYTBIE IUCBMEHHBIE U

2.2

Oomas
XapaKTepHCTUKA
XUMHAYECKUX
HIIEMEHTOB
VIA-rpynmel. Cepau eé
COEMHEHUS

OOmras xapakTepucThUka dJeMeHTOB VIA-
rpymnmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU

OKHCJICHHUS.

CtpoeHre M (U3NYECKHUE CBOMCTBA MPOCTHIX
BELIECTB — KUCJIOPOJAa U Cepbl. AIUIOTPOIHBIE
Monu(UKAIMKU KUCIOpOAanu cepbl. XUMHUECKHE
CBOMCTBA CEPBI.
CepoBoiOpod, CTpPOEHUE,
XMMHUYECKHUE CBOMCTBA.
Okcuapl ceppl Kak MpeACTaBUTETH
KHCJIOTHBIX OKCHJIOB.

CepHas kucnorta, pusndeckue u
XMMUYECKHe CBOMCTBA (00IIMe KaKk

buznueckue

OOBsACHATh O00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB

VIA-rpynnbl ¥ HMX COEOUHEHHH C Yy4€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (HU3NYECKHE U XUMHUYECKUE
CBOWCTBA MPOCTOrO BEIIeCTBA Cepbl U eé
COeIMHEHNH (CepOBOIOPOaA, OKCHJIOB CEpHI,
CepHON KHUCIOTHI, Cylb(aToB), CHOCOOBI HX
MOJTy4YCeHHUsI, TIPUMEHEHUE U 3HAYCHUE

B MPUPOJIE U )KU3HU uenoBeka. OnpenensiTh
HaIM4yue cylb(aT-uoHOBB pacTBOpeE.
OOBACHATH CYIIHOCTb HKOJIOTHUECKUX
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MpeACTaBUTENS KJjlacca KHCJIOT u
crienuduaeckue). XUMHYECKHE peakmu,
e’kaliue B OCHOBE IMPOMBIIUIEHHOTO CIocoda
[OJIyYEHUSI CEPHOU KUCIIOTHI.

[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHasl peakius Ha CyJb(aT-uoH.
Haxoxxnenue ceppl W €€ COCIUHEHHH B
[PUPOIE. XHUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEH Cpebl COEAUHEHUSIMHU

cepbl (KUCIOTHBIE JOKIH, 3arPA3HEHUEBO31yXa

1 BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUSI.
Xumuueckuit 3xcnepumenm:

/[emoncmpayuu.

O3HakoMmyeHHE C oOpa3namMu cepbl U e€
COeTMHEHUSIMU  (BO3MOKHO HUCIOJB30BaHUE
BHJIEOMATEPHAIIOB).

Habmroienue mporecca o0yriMBaHuscaxapa
O] IEHCTBHEM

KOHILICHTPUPOBAHHOM CEPHOM KHCIIOTHI.
Vlabopamopnvie onvimel: VI3ydeHue
XUMHUYECKUX CBOWCTB pa30aBICHHON

CEpHOM KHCIIOTHI.

[IpoBeneHNEe KauyeCTBEHHOW  peakluu  Ha
cynb(haT-MOH W HaOMIOJCHHE TpU3HaKa ¢
MPOTEKAHUS

npoOieM, CBSI3aHHBIX C  mepepaboTkon
COCTMHEHHH CepBl.

HHaHHpOBaTB U OCYHUICCTBJIATL Ha

MPaKTHKE XUMUYECKUE

OKCIICPUMCHTBI, IIPOBOAWUTH Ha6HIO,HeHI/I$I,I[CJIaTB

BBIBOJIbI I1O pE3yJIbTaTaM

DKCIICPUMEHTA.
CnenoBaTh  mpaBwiaM  0€30macHOM
paboTHI B JTaAOOpaTOPUHU

pH  WCIOJB30BAHUM  XUMHYCCKOM
MOCYIbI U 000PYIOBaHUS.

[Tpou3BOIUTE  BBIYKMCICHUS  TIO
XUMHAYECKHM YPAaBHCHUSIM.

Vcronb30BaTh TIPU  BBIMOJTHCHHH — YYICOHBIX
3aJ]aHUil  TEKCThl  y4eOHUKa, CIpPaBOYHBIE
MaTepUaTbl (ITepunomueckyro CUCTEMY

XuMHYecKuXx aneMeHToB JI. K. Mennaeneera,
Ta0INITy pACTBOPUMOCTH KHCIIOT, OCHOBaHHUI U

cojlei B BOjAE, AJIEKTPOXUMMUYECKHH  psf
HAIpPSDKEHUH METaIIOB).
lcrnionb30BaTh MpPH  BHIMOJIHEHUH  Y4EOHBIX

3aJaHUd W B MPOLIECCE HCCIIEIOBATENbCKOM
MesATeTbHOCTH HAYYHO-TTOMYJISIPHYIO JTUTEPATYPY
XUMHUYCCKOT' O CO)Iep)KaHI/ISI, cnpaBquHe
MaTtepuaisl, pecypcbl HTepHera
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2.3

Oomas
XapaKTepUCTUKA
XUMHYECKHX
HIIEMEHTOB
VVA-Tpynisbl.

Azor, ¢dochop U uX
COCAMHEHUS

OOmass xapakTepucTuka 3JeMeHToB VA-
rpynnbl. OcoOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIC CTEIICHU

OKHCIICHUSL.

A30T,  pacIpoCTpaHEHHE B  IPHUPOJE,
(¢u3nueckue ©  XHMHYECKHE  CBOICTBA.
KpyroBopot a3ora B Ipupo/e.

AMMHAK, ero (Qu3MYeCKHe W XUMHYECKHE
CBOﬁCTBa, IMOJIYYCHHEC U IPUMCHCHHUC.

Comu  aMMOHUS, UX (U3KMYECKHE U

XUMHUYECKHE  CBOWMCTBA,  IPHUMEHEHHUE.
KadecTBeHHast peakiys Ha HIOHbl aMMOHMSL.
A30THas8 ~ KuClIOTa, €€  IOJIydeHHe,

(hU3UYECKHEe M XUMHUYECKHUE CBOMCTBA(001IMe
KaK MPECTaBUTEINS Kilacca

KUCIOT W crenuduueckue). Mcnomab3oBaHue
HUTPATOB M COJIed aMMOHHsS B KadecTBe
MUHEPAJIBHBIX  ynoOpeHuid.  XuMHUYecKoe
Rarpsi3HEHUE OKpY’Karolien cpeabl
COCMHEHUSIMU a30Ta (KUCIIOTHBIE JOXIH,
3arpsi3HEHUEBO3/1yXa, TOUBbI U BOJIOEMOB).
docdop, AJUIOTPOITHBIE MoauUKaIuu
dochopa, ¢uzmueckue W XUMHYECKHE
cBoiictBa. Okcua docopa (V) u

docdopHas kucnora, pusndeckue u

OOBSICHATH O0ILIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB

VA-rpynnbl ¥ HMX COEAMHEHHH C Y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (PHU3MUECKHE U XUMHUYECKHE
CBOICTBa MPOCTHIX BemlecTBazoTa u (ocdopa u
MX COCIWHCHWH (aMMuaka, CoOJIel aMMOHWUS,
Q30THOMN

KHCJIOTBI, HHUTPaToB, okcuaa ¢ocdopa (V) u
bocdopHoii KucIOTH, (hocharoB), crmocoOb UX
MOJIy4YeHUsl, IPUMEHEHHUE U 3HaYCHHE B IPUPOJIE U
PKU3HHU deoBeka. OmnpenensTh HOHbBI aMMOHHS |
(docdar- HOHBI B pacTBODE.

OOBSCHATH  CYIIHOCTH  JKOJOTUYECKHX
npoOjeM, CBA3aHHBIX C  HaXOXKICHHUEM
CoeTMHEHUH a30Ta u Gocdopa

B OKpy»Karouiei cpene. Ilnanuposars

M OCYIIECTBISITh Ha  NPAKTHUKE
XUMUYECKHE

HKCIIEPUMEHTHI, IPOBOANUTH HAOIIOACHUS, 1E1aTh
BBIBO/IbI 10 pe3yJIbTaTaM

PKCIIEPUMEHTA IPU MPOBEACHUH JTaOOPATOPHBIX
OTIBITOB U IIPAKTUYECKONPAOOTHI.

CrnenoBaTh MpaBwiiaM O€30MaCHOM

paboThl B 1aboparopun
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XUMUYECKHE CBOWCTBa, II0JIyYEHHUE.
lcnonb3oBanue ¢ocdatoB B KayecTBe
MUHEPAIBHBIX YI0OpEHUIA.

Xumuueckuii sIxcnepumenm:
/[emoncmpayuu.

O3HakoMJIeHHME ¢ (PU3MUYECKUMHU

cBoiicTBamm a3ota, pochopa

M X COECJUHEHHM (BO3MOXHO MCIIOJIb30BaHHE
BUICOMATEPHAIIOB). O3HakomiieHHE c
oOpa3LamMu a30THBIX UPOCHOPHBIX YIOOPEHUI.
[Tonydyenue, coOupaHue, paclio3HaBaHHE U
M3y4eHUE CBOMCTB aMMUAKa.

B3anmoneiicrBue KOHIIEHTPUPOBAHHOU
AQ30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO
MCTIOJIb30BAaHUE BUJICOMATEPHAIIOB).
VlabopamopHnvie  onvimul:  IlpoBenenue
KayeCTBEHHBIX peakluilHa MOH aMMOHUS U
docdar-uoH, W HU3YYEHHE NPU3HAKOB UX
npotekanus./Ipakmuueckas paboma

Ne 3: [lomyyeHne amMMmuaka, H3y4EHHE €TO
CBOMCTB.

Bvruucnenus:

M0 YPaBHEHUSAM XUMHUYECKUX PEaKIIUN

[pU  HWCIOJB30BAHUM  XUMHUYECKOM
MOCyAbl 1 000PYIOBaHMUS.
[Ipou3BOIUTE,  BBIYUCICHHUS  TIO

XUMHUYECKUM YPABHEHUSM.

Vcrionp30BaTh TPH  BBITIOJHEHUM  y4EOHBIX
BaJlaHMii  TEKCThl  y4eOHWKA, CIPABOYHBIC
MaTepHUalIbl (mepuoauveCcKyro CUCTEMY
xuMudeckux sjemenToB [, M. Menpaeneesa,
Ta0IUIyPACTBOPUMOCTH KHUCIIOT, OCHOBAaHUU M
colleli B BOJE, ODJICKTPOXMMUYECKUU P
HAIPSHKEHUN METAJLIOB)
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2.4

OOmas
XapaKTepUCTUKA
XUMHYECKHX
PIIEMEHTOB
IVA-rpynmsi.
Yriepon u
KPEMHHMI, H HUX
COCIUHEHUS

OOmass xapakTepuctuka dymemeHToB IVA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIC CTCTICHH

OKHCJICHHUS.

'Yriepon, AJUIOTPOITHBIE Moudukanmumy,
pacmpocTpaHeHUe B MPUpPOAC, (PU3HUYECKUE U
XMMHUYECKHE CBOMCTBA.

Ancopbuusi. KpyroBopor yriepoga B
[pUpOJIC.

Okcunpl yriepojga, uX (QuU3MYECKUe U
XHMMHYSCKHE CBOMCTBA, NECUCTBIE

HA OKUBbIE OpPraHM3Mbl, IOJIY4YCHHE U
MPUMECHEHHE. DKOJOTUYECKUE TPOOIEMBI,
cBsi3aHHbIe C okcuaoMm yraepoma  (1V),
TUTIOTE3a TI00aThbHOTOTIOTEIICHUS KIIMMATa,
MapHUKOBBIN 3PPEKT.

'YroabpHas KUCIIOTa U €€ CONM, UX (pu3nuecKue

M XUMHYECKHE CBOWCTBA, MOIYYCHHE U
MPUMCHCHHE.

KauecTBeHHas! peakius Ha KapOOHAT-HOHBI.
Vcnonk3oBaHue KapOOHATOB

B OBITY, MeIWIIMHE, TPOMBIIUIEHHOCTH U
CEITbCKOM XO3SIMCTBE.

[TepBoHaYaNbHBIE TOHSITUS

00 OpraHUYeCKHX BEIIECTBAX KaK

0 COeTMHEHUSIX yriaepojaa (MeTaH, 3TaH,

OOBSICHATH O0ILIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB

IVA-rpynnel 1 MX COEAUHEHMH C Y4€TOM
CTPOCHHUS UX aTOMOB.

XapakTepu30BaTh (HU3UUECKUE WU XHUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTBYIIEPOAA U KPEMHUS
M X COCIMHEHMM (OKCUIOB YIJIepo/ia, YroJbHOU
KHCJIOTBI, KApOOHATOB, OKCHJIA KPEMHHS,
KPEMHHEBOU KUCJIOTHI, CHJIIMKATOB), CIOCOOBI X
MOJIy4eHH s, IPUMEHEHUE W3HAYEHUE B PUPOJIE
M OKM3HU 4enoBeka. OOBSACHATh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHME BellecTBA —
CBOICTBA

— IpPUMEHEHME — Ha IpHUMepax COeIUHEHUH
yriaepoaa u kpeMmHus. Omnpenenste kapOoHaT- U
CHUJIMKAaT-HOHBIB PACTBOPE.

OOBACHATH CYIIHOCTb 3KOJOTHYECKHUX MPOOIIeM,
CBS3aHHBIX C HAXOXKJIEHHEM YIJIEKHCIIOTO rasa B
OKpYyKarolen cpene. [Tonreepxknars
0COOEHHOCTH COCTaBa OPraHMYECKHX BEIIECTB
MpUMepaMu MPOCThIX COETUHEHUN (METaH, 3TaH,
ATUIIEH, alleTUJIEH, dTAHOJI, TJIULEPHUH, YKCYCHas
KHCIIOTa), B3aUMOCBSI3b

HEOpPraHUUYECKNUX COEIMHEHUH yriepoaa u
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ATUJICH,  AIleTUJICH,
VKCyCHasl KHCIIOTa).
[TpupoaHbIe HCTOYHHUKH YTIEBOJOPOIOB(Yrob,
MPUPOIHBIA  Ta3, HePTh), MNPOAYKTHI HX
nepepaboTku (OCH3MH), WX poJib B OBITY U
[POMBIIIJICHHOCTH.

[ToHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
PKUpax, Oenkax, yrieBoJax —M MX pOJId B JKU3HU
YeJI0BEKa.

MatepuanbHoe €IMHCTBO
HEOPTraHNYECKUX COCAMHEHUI.
Kpemuuii, ero gusnyeckue U XUMHUYECKUE
CBOIWCTBA, IIOJNyYCHHE ¥ TPHUMEHEHHE.
CoeaunHenuss kpemHus B npupoae. Oourue
MpeCTaBICHUS

06 oxcume kpemuus (IV) u kpemHHEBO#H
KHCIIOTE.

Cunukatel, WX HCIOJIb30BAHHE
MEIUIIIHE, TIPOMBIIUICHHOCTH.
Baxnerume CTPOUTEIBHBIE
KepaMuKa, CTeKJIO, IIEeMEHT, OETOH,
PKEJIe300€TOH. [TpoGnembr 0e30MacHOTO
MCTIOJIb30BaHUSI CTPOUTEILHBIX MaTEepHajoB B
MOBCEIHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

/[emoncmpayuu.

Monenu KpUCTaNIMYEeCKUX PEIIETOK

9TaHOJ, TJUUEPHUH,

OpPraHu4YCCKux H

B OBbITY,

MaTCpHraJIbl:

OpraHMYECKUX BEIECTB.
OnuceiBaTh pojb OEIKOB, )KUPOB U YIJIEBOJIOB B
(YyHKLIMOHUPOBAHUM KHUBBIX OPIaHU3MOB, COCTaB

[IPUPOJHBIX MCTOYHUKOB YIVIEBOJOPOAOB, WX
POJIb

B OBITY ¥ IPOMBIIIIEHHOCTH.

[IpoBOAUTHE  BBIYMCICHUSA IO  YPaBHCHUAM

XUMHYECKUX PEAKIIUH.

[nanupoBaTh M OCYUIECTBIATH Ha

MPaKTUKE XUMHYECKUE

AKCIIEPUMEHTHI, MPOBOJAUTH HAOIIOACHUS, I€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM

PKCIIEPUMEHTA IIPU POBEICHUH JTaO0PATOPHBIX
OTIBITOB U TIPAKTHYECKUXPAOOT.

CnenoBath  mpaBwiaM  Oe30MacHOM
paboThI B 1abopaTopuu

OpY  HUCIOJIB30BAaHUM  XUMHYECKOU
MOCY/Ibl U1 000OPYAOBAHMUS.

lcronb30BaTh MpH  BBIMOJHEHUM  y4eOHBIX
3aJlaHUil  TEKCTbl  y4eOHUKa, CIPaBOYHbIE
MaTepHaIbl (ITepuoanueckyro cucTeMy

xumudeckux snementoB J[. WM. Mennaeneena,
Ta0JIUIY paCTBOPUMOCTH KHCJIOT, OCHOBAaHUU W
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUI P
HATPSDKEHUH METaJlIoB)
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anmasa, rpadura, Qymiepena.

O3HaKOMJICHHE C  TIPOLIECCOM  aJICOPOIUH
PacTBOPEHHBIX BEIIECTB

AKTMBUPOBAHHBIM ~ YIJIIEM W YCTPOWCTBOM

MpPOTUBOTa3a.

O3HaKOMJICHHE C MPOAYKIHEH
CHIIMKATHOM MIPOMBIIIUIEHHOCTH
(Buneomarepuaisr: CHJIMKaTHAas
[IPOMBIILIJIEHHOCTB ).

Monens  MOJEKYJd  OpPraHUYECKUX
BEIECTB.

VlabopamopHulii onvim:

[lomydyenue, coOupanue, pacrno3HaBaHUE W
M3Yy4YEeHHE CBOWMCTB YIIIEKUCIIOrO Tra3a.
[IpoBeneHrEe KayeCTBEHHBIX pEaKIMil Ha
KapOOHAT W CUJIMKAT-UOHBI W HU3y4YeHUE
MPU3HAKOB HMX NpoTeKaHus. [lpaxkmuyeckue
pabomol.

Ne 4. TlonmyueHue YIrJIEKUCIOrO rasa,
M3y4EHHUE €r0 CBOWCTB.

No 5. PemieHne »KCIIEpUMEHTANBHBIX 3a/1ay I10
Teme  «BaxHelmue  HeMeTaulbl W HX
COCTMHEHUS»

Buluucnenus:

M0 YPAaBHEHUSAM XUMHUYECKUX PeaKLUi

Wtoro no pazueny
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3.1

Oo0mue
METAJJIOB

CBOMCTBA

OO1mast XxapaKTepPUCTHUKA XUMHUYECKUX JIEMEHTOB
— METaUIOB Ha OCHOBAaHMM WX IOJOXEHUS B
[lepuonnueckoit cucTemMe XUMHAYECKUX
HIIEMEHTOB

JI.11. MeHnneneeBa UM CTPOCHHMS AaTOMOB.
Crtpoenue meranaoB. MeTauinyeckast CBsI3b U
MeTaJUTnYecKast

KpHCTaJUINYeCKas penéTka.
DJIEKTPOXUMHUECKUN  pAl HaIpsDKeHUH
MeTtaiioB.  dusndyeckne W XHUMHUYECKHUE
cBolicTBa  MeTtayuioB.  OOmme  crocoObl
noiy4eHust MetawioB. [loHsTue

0 KOpPpO3MH  METAJUIOB, OCHOBHBIC
CIOCOOBI 3AIIUTHI X OT KOPPO3HH.

CrutaBbl (CTalb, YyT'YH, JOPATIOMUHUN,0pOH32)
M VX TIPUMEHEHHUE B OBITY ¥ TIPOMBIIUIEHHOCTH.
Xumuueckuii sIxcnepumenm:

V[emoncmpayuu.:

OOpa3upl MeTamioB M CIulaBoB. M3ydenue
PEe3yabTATOB KOPPO3UU METAIIIOB (BO3MOXKHO
MCTI0JIh30BAHNEBUICOMATEPHATIOB).
VlabopamopHyeie onvimul:

O3HakomJieHHEe C OOpa3laMH METallIoB |
CIJIABOB, UX (PM3UUECKUMH CBOMCTBAMH.

PackpbiBaThb CMBICH HM3Yy4YaeMbIX [OHATHUH U
MPUMEHATh TH TOHATHS MPH OIMMCAHHH CBOMCTB
BEILIECTB U UX IIPEBPALECHU.

OOBSCHAT, OOIIME 3aKOHOMEPHOCTH B
M3MCHCHUU CBOMCTB 3JICMCHTOB- METAIIOB U

MX COCAMHEHHWH C Y4YETOM CTPOEHUS HX
ATOMOB.

XapakTepru30BaTh CTPOCHHE METAJLIOB,00IIHe
(du3MYecKkue W XMMHUYECKHME  CBOWCTBA
METAJIIO0B.
XapakTepu3oBarb  oOIue
MOJIy4YEHHUSI METAIIJIOB.
OnucelBaTh CHOCOOBI  3aIMTHI  METAJJIOB OT
KOPPO3HH.

CnenoBath mpaBwiaM 0Oe30omacHOM paboOThl B
mabopaTopuu MpH UCIIOJIb30BAHUN XUMHUYECKON
MOCY/IbI HIOOOPYIOBAHMSI.

[1pon3BOAUTE BEIUUCIECHUS

M0 YpPaBHEHUSM XHWMHUUYECKHX PEaKIUU, €CIIn
OJIMH U3 PEAreHTOB CONECPKUT IPUMECH.
'YuacTBOBaTh B COBMECTHOM paboTeB mape

WJIU TpyTIIE.

M crionp30BaTh P BHIMTOTHEHUH

yueOHBIX 3a/IaHUN TEKCTHI yUeOHUKA,

CIIOCOOBI

62




\Bviuucnenus:

[0 YPaBHEHMSIM XHMMHMYECKUX pEaKIHii, eCiau
OJIMH U3 PEAreHTOB CONEPKUT IIPUMECU

cripaBounble  Marepuainsl  ([lepumonnueckyro
chUCTeMy XUMHYecKux »siemeHtoB J[. M.
MenpeneeBa, TaOIUIly pACTBOPUMOCTH KHUCIIOT,
OCHOBAHMU U COJIEH B BOJIE, JICKTPOXUMUYECKUI
pAn

HaIPsHKEHUH METAJIOB)

3.2

Baxueiinimne
METAJUIBI U HUX
COeTUHEHUS

15

[LlenoyHbIe METAJUIBI: MOJIOKEHUE

B llepmoamyeckoid cucremMe  XUMHYECKUX
snemeHToB JI.MI. MenaeneeBa, CTpoe€HUE HX
ATOMOB, HAXOXJEHUE B IPUPO/IE.

dusnueckue W XUMHUYECKHE CBOMCTBAa (Ha
npuMepe Hatpus U Kanusg). OKcuapl H
CUPOKCUJIBI HATPUSA U KaJIus.

[IpuMeHeHre IIENIOYHBIX METAUIOB U HMX
COCTUHCHUH.

[llenoyHo3eMeNbHBIE  METAUIBI ~ MarHu U
KanbLUW: nosiokenue B [lepuoanueckoiicucreme
XHMHYICCKHUX BJIEMCHTOB

JI.. Menneneesa, CTpPOEHHE UX aTOMOB,
HaxoxaeHue B npupoae. Dusmueckue U
XHUMHYECKHE CBOMCTBA MarHus U

KaJabIIHs. Baxneimme COCTUHECHUS
KaiblUs  (OKCHJA, THAPOKCHUJI, COJIN).
DKécTtkocTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

ATIOMMHHI: TIOJ0KECHIE

B [leproanyueckoil cucteMe XUMHUYECKHUX

OOBSICHATH O0OLIME 3aKOHOMEPHOCTH B
M3MEHEHNUU CBOMCTB 3JIEMEHTOB-

METAJIJIOB U HX COEAMHEHUH B TpyMIax C
Y4ETOM CTPOEHHSI UX aTOMOB.

XapakTepu30BaTh (PHU3MUECKHE W XUMHUYECKHE
CBOMICTBA IIPOCTBIX BEIECTB METAUIOB U HX
coeIMHEHUN (OKCUIOB, THUIPOKCUIOB, COJIEH),
CHOCOOBI UX MOJY4YEHUs, IPUMEHEHNE U 3HaUeHUe
B MPUPOJAE U KU3HU YEJIOBEKA. Y CTaHABJIUBATh
[IPUYUHHO- CJIEACTBEHHYIO CBfA3b. CTPOEHHUE
BellecTBa — CBOMCTBA —> IMPHUMEHEHHE — Ha
[IpUMepax N3y4aeMbIX BEILECTB.

Pacrio3HaBaTh € MOMOLIbIO KAU€CTBEHHBIXPEAKIIHIM
MOHBI METAJUIOB: MarHus,

KaNblUs, allOMUHHSA, LUHKa, xene3a (Il) u
pxenesa (1), memm (I1).

/loka3biBaTh aM(pOTEpHBIN XapaKTep OKCHI0B

Y TUJIPOKCHJIOB AJIFOMUHUS U

[UHKA.
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snementoB J[.M. MeHnaeneeBa, cTpoeHHeaToMa,
HaXO0XJICHUE B PUPO/IE.

duznueckue MW  XHMHYECKHE  CBOMCTBa
aTFOMUHMS. AM(OTEepHBIE CBOICTBA OKCHIA U
TUAPOKCH/IA ATFOMUHMUSL.

PKeneszo: monoxenue B [lepronnueckoncucreme
XHAMUYECKHUX DJICMCHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa, HAX0XKJICHHUE
B nipupoac. dusnyeckne 1 XMMUYECKUE CBOKCTBA
pkene3a. OKCHIbl, TUAPOKCH LI M coiu kene3a (1)
u xenesa(lll), ux cocras, CBONCTBA | MOJTyYCHHE.
Xumuueckuii Ixcnepumenm: /lemoncmpayuu:
OcobOenHocTu B3aMOIEHCTBUSI OKCcHIa
KIbIIMSI W HATpUs C BOJOW (BO3MOXKHO
MCIIOIb30BaHNE BUJIEOMATEPHAIIOB).
OkpalMBaHue MIaMeH HOHAMU HATPUS,KaJIUs U
KaJIbIIVS (BO3MOXHO HCIIOJIb30BaHNE
BuUIeoMaTepranoB)  VccrnemoBaHue — CBOICTB
k€cTkol Bonbl. [Ipomecc ropeHust xeneza B
KUCIIOpOJe (BO3MOXHO HCIOIb30BaHUE
BHJIEOMATEPHAIIOB).

VlabopamopHule onvimol:

[IpoBeneHNE KaYECTBEHHBIX PEAKIUi HA HOHBI
(MarHms, KaJbI¥s, ATFIOMUHUS,

[InaHupoBaTh M OCYLIECTBIATH Ha

[IPaKTUKE XUMUYECKUE

HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS, JeTaTh
BBIBOJIBI 10 pE3yJIbTaTaM

HKCIIEPUMEHTA TPH MIPOBEACHUH JTa00PaTOPHBIX
OIBITOB U IPAKTUYECKUXPAOOT.

CnemoBaTh  TpaBWJIaM  0€30TaCHOU
paboTHI B JTaAOOpaTOPUHU

MpPH  WCIOJB30BAHUH  XUMHUYECKOU
MOCYIbI U 000PYIOBaHUS.

[Tpou3BOAUTH  BBIYMCIACHHUS  T10

XMMHYECKUM yPaBHEHUSM.
'YuacTBOBaTh B COBMECTHOM paboOTEB mape
WJIU TPYIIIE.

BeicTpanBaTth  pa3BEPHYTHIE
[YCTHBIE OTBETHI C OIIOPOM

Ha MHPOpPMAIMIO U3 y4yeOHHMKA M CIPAaBOYHBIX
MaTEpHaoB, IrPaMOTHO HCII0JIb30BATh
M3y4YEHHBIN IOHATHHHBIAAIIIApAT Kypca XUMHH

IIMCBbMCHHBIE H
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iuHka, xenesa (1) u xenesa (I1), memm (1),
OTMCaHUE TPU3HAKOB UX

MPOTEKAHUS.

WccnenoBanue aM(OTEPHBIX CBOIICTB
TUAPOKCH/IA aTIOMUHUS U THUIPOKCUAAIIMHKA.

[l Ipakmuuecxue pabomoi:

Ne 6. JKéctkocTh BOOBI M METOOBI €&
YCTpaHECHHUSI.

No 7. PerreHue 3KCnepUMEHTAIBHBIX 3a7ad I0
Teme «BakHeHIne MeTalllIbl HUX COCTUHCHUSY.
\BoruucieHus:

[0 ypaBHEHUSAM XHMHUYECKUX PEaKIUi, eciu
OIMH W3 PpEarcHTOB JaH B W30BITKE WIH
COJICPKUT TIPUMECH;

MacCOBOH /101U BBIXOJA MTPOJIYKTa

[peaKIu

Hrtoro no pazaeny

19

Paznesn . Xumus U okpyxawiuas cpena
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4.1

XUMUS U
OKpYy>Karolas cpena

BeniecTtBa u matepualnbl B IOBCEIHEBHOMKU3HU
yesnoBeKka. be3omacHoe MCIoNb30BaHUE BEILIECTB
M XUMHYECKUX peaknuid B ObITy. [lepBast moMoib
[PU XMMUYECKUX 0KOTaxX U OTPABJICHUSIX.
XMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH

cpensl (mpeaenbHas J0MyCTUMast

XapakTepu30BaTh pOJIb XUMHUH

B Pa3JIMYHBIX cepax NesTeIbHOCTIIIIONCH,
OCHOBHBIC ~ BEIIECTBA W  MaTepHabl,
MPUMEHSIEMBIE B JKH3HU COBPEMEHHOTO
YeJI0BEKA.

OOBICHATH yCIIOBHUS O€30TIaCHOTO
MCTIOJIb30BAHUS BEIIECTB U XUMHUYECKUX
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KOHLICHTpAanusa BEIICCTB. Ponp xummu B

[pEIIeHUN 9KOJIOTUYECKUX npooeMm.
Xumuueckuii IKCnepumenm:
/[emoncmpayuu.

3yueHre 00pa3ioB MaTepruaioB
(cTekso, CIJjaBbl  METaUIOB,  TOJUMEpPHBIE
MaTepHaIbl)

[peaKkIuii B OBITY.

AHQJIM3UPOBATh M KPUTUYECKH  OILCHHBATH
MH(OPMALIMI0O O BIMSHUH TMPOMBIIUICHHOCTH,
CEIIbCKOTO XO3SiCTBa, TPaHCIIOpTAa W Jp. Ha
COCTOSIHUE

OKPYKaIoIIeH CPe/Ibl.

'YMeTh OKa3bIBaTh MEPBYIO MTOMOIITH

NpU  XUMHYECKHX OXOraX ¥  OTPaBJICHUSX.
[IpuHUMATh y4acTHEe B OOCYXJICHHH TPOOJIeM
XUMHAYECKON M SKOJIOTUYECKO HAIPaBICHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  TO3WIMIO  TIO
poOJIeMe U TpeiaraTh BO3MOXKHBIC TTyTH €€
peneHus

[TPOTPAMME

MToro no paszaemny: 4
Pe3epBHOE BpeMms
OBIIEE YMCJIO YACOB 110 (68

KonnuecTBO U TeMbl MPAKTUYECKUX M JTa00paTOPHBIX pabOT BRIOpPAHBI U3 MEpeyHs JTa0OPaTOPHBIX U MPAKTUYECKUX PabOT, MPEIOKEHHBIX
®denepanbHON TPOrPAMMOM 10 XUMHUHU € YIETOM WHIMBUIYAIBHBIX OCOOEHHOCTEH 00yUJaromMXCs U CIIUCKA YKCIIEPUMEHTAIBHBIX 3aJaHU I

OO11iee 4KciI0 4acoB, OTBEAEHHBIX JUISI U3YYCHHs] XMMHUHM Ha YPOBHE OCHOBHOTO 00Iiero oOpa3oBaHus, coctaBiseT 204 gaca: B 8 kiacce — 68
yacoB (2 Jyaca B Hezien0), B 9 kimacce — 68 gacoB (2 yaca B Heneno), B 10 kiacce — 68 gacoB (2 gaca B Hezento). KOHTPOJIBHBIX paboT B KaXI0M Ki1acce

MpOBOAUTCS 4 B TOJ

Pasznea 4.
TemaTn4yeckoe NJIAHNPOBaHME C ONpe/AeIeHNEeM OCHOBHBIX BUI0B Y4eOHOI 1eATeJIbHOCTH 00y4al0IuXCcsl
TemaTnueckoe niaHnpoBanue 8 Kiacc (0a30Bblil YPOBEHb, 2 4aca B HeleJI10, Bcero 68 yacos 3a ron)

YUYEBHO-TEMATHUYECKUWH IJIAH JJ15 8 KTACCA

No memot

Tema

Ilpumepnoe
KOluuecmeo 4acos




Pasznea 1. [lepBoHayanbHble XUMUYeCKHE MOHATHUSA (20 4)

Tema 1. XuMus — BaKHeH1asi 00J1acTh €CTECTBO3HAHUS U IPAKTUUYECKOH 1€ATEIbHOCTH YEJI0BEKa S)
Tema 2. BemecTBa n XuMHUECKHE PEaKIUH. 15
Pa3nea 2. Baxkneiimme npeacraBuTe/ I Heopranudeckux semects (30 )
Tewma 3. Boznyx. Kucnopoa. [Tonsatue 06 okcuaax. 5
Tema 4. Bonopoa. IloHaTHE 0 KMCIIOTaX U COMISIX. S)
Tema 5. KosmyecTBEHHBIE OTHOLICHUS B XMMUMU. 4
Tewma 6. Bona. PactBopsl. [TonsiTne 06 0OCHOBaHUSX. 5
Tema 7. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAUHEHUM. 11
Paznen 3. [lepuoauveckuii 3axkon u Ilepuoanyeckasi cucrema xumudeckux JjemenToB .. MenaeneeBa.
Tema 8. Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (15 u) 7
Ilepnoanueckuii 3akoH u [lepuonnyeckas cucreMa xumudeckux neMeHToB J[.1. Menneneesa. CTpoeHue aToMOB.
Tema 9. Xumunyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 8
PE3EPB 3

Tp66OBaHI/Iﬂ K 06ﬂ3aTeJ’IbHOMy KOJIUY€E€CTBY KOHTPOJIbHBIX H IIPAKTHYCCKHUX paﬁoT.
OO0s13aTenbHOE KOJIMYECTBO KOHTPOJIBHBIX U ITPAKTHYCCKUX pa60T, KOTOPBIC JOJIKHBI OBITE IMPOBCACHBI B TCUCHUC yqe6Hor0 roga, MpuBCICHLI B Ta6J'II/II_ICI

Bun paboTel KonuyecTBo pabot
8 Kjacc

KontposbHas 4

IIpakTnueckas 4

Bcero 8
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TemaTudeckoe IJIAHUPOBAHHUE 9 kaacc

YUEBHO-TEMATHYECKHMH IJIAH JUUIS 9 KJTACCA

Ilpumepnoe konuuecmeo

No memut Tema
Yacos
Pazoen 1. Bewjecmeo u xumuueckue peakyuu 20u
IToBTOpeHME 1 yriyOJieHHe 3HAaHUH OCHOBHBIX Pa3/elioB Kypca 8 Kiacca 3 + 24 pe3epB
Tema 1 OcHOBHbBIE 3aKOHOMEPHOCTH ITPOTEKAHUS XMMHUECKUX peakluii 7
Tewma 2 DJIEKTPOIUTHYECKAs AUCCoNMAIsl. XMMUYECKHUE PEakllMK B BOJIHBIX pacTBOpax 8
Pazoen 2. Hememannwl u ux coeOunenus 254y
Tema 3. OO61as xapakTepucTHKa XUMU4eckux 1eMeHToB VIIA — rpynnel. 'anorenst 4
Tema 4. OO61mas xapakTepuCTHKa XUMUYECKUX AIEMEHTOB VIA — rpymisl. 5
Cepa u e€ CoeIMHEeHUS
Tema 5. OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB VA — IpyIIIbL. 7
A3oT, hocdop u ux coeTuHEHHS
Tema 6. OO01mas xapakTepucTUKa XUMHUECKHX 2JieMeHTOB [VA — rpynmbl. Yrinepos, KpeMHul u ux coennHeHus | 9
Pazoen 3. Memannwl u ux coeOunenus 194
Tema 7. Metajutbl U UX COEAMHEHUS 4
Tema 8. BaxkHelne MeTaisl ¥ UX COSTUHEHUS 15
Pazoen 4. Xumusa u okpyycarowasn cpeoa 4u
Tema 9. BemecTBa 11 MaTepuansl B )KU3HU YeJIOBEKa 4
UTOI'O 68 u

TpedoBanus K 0013aT€JIbHOMY KOJIMYECTBY KOHTPOJIBHBIX M IPAKTHYECKHX paldoT.
O06s3arenbHOE KOJTMYECTBO KOHTPOJIBHBIX U MPAKTUYECKUX padOoT, KOTOPBIE IOJKHBI OBITh IPOBEIEHBI B T€UEHHE YUeOHOT 0 T0/1a, IPUBEIEHBI B TAOIUIIE:

Bz pabots! KonuyectBo pabot
9 kiacc

KoHnTponbHas 4

ITpakTnueckas 4

Bcero 8
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TemaTudeckoe IIAHUPOBAHHUE 10 xaacc

YUEBHO-TEMATHYECKHMH ILJIAH JUIS 10 KJIACCA

Ilpumepnoe Konuuecmeo

Ne membi Tema
uacog

Tema 1. IToBTOpEeHue U yriybiieHne 3HaHuN OCHOBHBIX pa3JieioB Kypca 9 kiacca 6
Tema 2. Baxneiinmmne MeTaiibl 1 UX COEAMHEHUS 19
Tema 3. Hemeramner u ux coegmnenusi. OOmas XapakTepHCTUKAa XUMHYECKHX dyieMeHTOB VIIA — rpymmsl | 6

I"asiorenst
Tema 4. OO61as xapakTepucThKa XuMudeckux 1eMeHToB VIA — rpynnel. Cepa u €€ coeluHeHus 6
Tema 5. OO011ast XapaKTepUCTHKA XUMHUECKUX 3JIeMeHTOB VA — rpynmnbl. A30T, pocdop U UX coeArHEHHs 8
Tema 6. OO01m1ast XapaKTepUCTHKA XUMUYECKHX 21eMeHTOB [VA — rpynmbl. Yriepoa, KpeMHui 1 uX coeuHeHust | 9
Tema 7. BemiecTBa 1 MaTepuansl B )KU3HU 4EJI0BEKA 14
UTOro 68 u

TpeboBanus K 003aT€JIbHOMY KOJIUYECTBY KOHTPOJILHBIX M IPAKTHYECKUX PaldoT.
O06s3aTenbHOE KOTMYECTBO KOHTPOJIBHBIX U MMPAKTUYECKHUX PabOT, KOTOPBIE TOJKHBI OBITH MPOBENICHHBI B TEUCHHE YIEOHOTO ro/1a, TPUBECHBI B TA0IHUIIE:

B paGoTs: KonuyectBo pabot
10 xnacc

KoHTposbHas 4

[TpakTHueckast 4

Bcero 8
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Paspean S.
CriocoOBbI OTIEHKH JJOCTIKEHUS YUaIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
OO1u11e KpUTEPUH OLICHKH y4eOHO! JesITeIbHOCTH yYalluxcs Mo pe3yibTaTaM MUCbMEHHOM paboThI.
Otmetka 5 6amioB (IATh WIK OTIUYHO) — COJIEp’KaHUE OTBETA BKIIIOYAET MOJIHBIN (Pa3BEPHYTHIN) IJIaH BHIOIHEHUS MPAKTUYECKOW paboThl, OJTHOE
(pa3BépHyTOE) pelIeHne pacueTHON 3aauu, Oe30IMO0YHOE BHITIOTHEHNE UHBIX YacTe MUCbMEHHOUM paboThl 6e3 ToMapoK (HEOPEKHBIX
UCIIPaBJICHUN).
Pa3BépHyTas 3anuck OTBETa MOJIPa3yMeBaeT, €CIIU TOro Tpedyer ¢popmar padoThI:
1. 3anuch HEOOXOAMMBIX PACUETHBIX (POopMYIT;
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. 3aIMCh HA3BaHUS BCEX MCIIOJIb3yeMbIX 0003HAYCHHUI;

. TUTIOBAs 3aIMCh YPAaBHEHUH XUMHUYECKUX PEAKINNA C 00s13aTEIbHBIM YKAa3aHUEM YCIOBHIA UX MPOTEKAHUS;

. THTIOBAsI 3aMKCh PEIICHUS 3a/1aY;

. TIO pe3yJIbTaTaM YKCIEPUMEHTA JOJDKEH OBITh CIICNIaH BBIBOI;

. IO pe3yJibTaTaM MUCbMEHHOM pabOThI B LIEJIOM JOJIKEH OBITh ciiesiaH BhIBOJ. Eciu paboTa BKIItOYaeT B ceds MpoBeeHUE SKCIIEPUMEHTA,

TO BBIBOJIBI IO PE3YJIbTAaTaM SKCIEPUMEHTA U OOLINIT BEIBOJI IO pe3yJIbTaTaM padOThI B IIEJIOM OYIyT OTJIMYATHCS;

7. 3amuch CChUIOK HA MEPBOUCTOUYHUKH (HE MEHee TPEX);

8. BBITIOJTHEHBI BcE TPEOOBAHMS 3aJaHHS.

KomnyecTBo BBITOMHEHHBIX 3aMaHui 0e3 ombok ot 90 1o 100%.

Otmetka 4 O6auta (4eThIpe WK XOPOIIO) — COJIEPIKAHUE OTBETA BKIIIOYACT MPABUIIHLHBIN aJITOPUTM BBITIOJTHEHHUS IPAKTHIECKON padoThl (Min
MIPOBEJICHUS PaCUETOB), HO IIPU ATOM JOMYIIEHBl HE3HAYUTENbHbIE OIPEIIHOCTH MPHU MOJATOTOBKE U MPOBEACHUHN OIMBITOB WU MPU BBIYUCICHHUSX,
KOTOpBIE HE TIOBJIHSUIA Ha KOHEUHBIN pe3ynbTaT. BeiBoabsl BepHBI. PaboTa conepxut He Oonee Tpéx momapok. KonmnyecTBo BHIIOTHEHHBIX 3a1aHUH 03
OIIMOOK, UCKAXKAIOUINX CMbICH, He MeHee 70%.

Otmetka 3 Gamna (TpH WM YAOBICTBOPUTEIIBHO) - TIPH BBHITIOJHEHUH 3a/IaHUS JOMYIICHBI CYIIIECTBCHHBIE ONMTMOKH (MCKAXKAIONINE CMBICIT), 4TO
MIPUBEJIO K HEBEPHOMY PE3yIbTaTy, WIH 3a/IaHUE BBIMOIHIETCS C JOMOIHUTEIBHON MOMOIIBIO, a 00BSICHEHHE €r0 Pe3yIbTaTOB OTCYTCTBYET. B pabore
MIPUCYTCTBYET OoJiee ATy nomMapok. KonmdyecTBo BHINMOIHEHHBIX 3a/JaHul 0€3 cyliecTBeHHbIX ook He MeHee 40%.

Otmertka 2 6asuia (J1Ba MJIM HEYIOBJIETBOPUTEIHHO) — 33/1aHUE HE BBIIOJIHEHO MJIM BBHIIOJHEHO MOJIHOCTHIO HEBEPHO. 3alIUCh BHIMOJIHEHA KpaifHe
HEOPEKHO WM OTCYTCTBYET BoBce. KOIMUeCTBO BHINMOIHEHHBIX 3aJaHUN 0€3 CyIeCTBEHHBIX oMok MeHee 40%.

OO011ue KpUTepUu OLIEHKH Yy4eOHO! JesTeIbHOCTH yJalIuXcs [0 pe3ysibTaTaM yCTHOTO OTBETA.

OtmMeTka 5 6a/u10B (IIATh WM OTVIMYHO) — COJIep’KaHie OTBETA HAa BONPOC MPEACTaBIsIeT COOON CBSA3HBIN pacckas, B KOTOPOM HUCIOJb3YIOTCS BCE
He00X0IMMBbIE TOHATHS [0 KOHKPETHOM TeMe. B 0TBeTe pacKkpbhIBaeTCs CYyLTHOCTh ONMKCHIBAEMBIX SIBJICHUN U IpolieccoB. Pacckas conpoBokaaeTcs
NIPaBUIIBLHOM 3amMChI0 (POpMYJI, YypaBHEHUH HHBIX 0003HaueHUH. CTeneHb pacKpbITUS MOHATUH B OTBETE COOTBETCTBYET TPEOOBAHUAM
rocy/1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOTO O0IIeT0 00pa30BaHus TEKYILEH CTylieHn o0yueHus. B oTBeTe oTCyTCTBYIOT
CYIIECTBEHHBIE OMNOKH, UCKaXaroIue cMbIci. OTBET ydallerocs COJAepKHUT MaTepHall, MOATBEP KON MTPaBUILHOCTL OTBEeTa. B Xo/1e oTBeTa
MpOosIBJIEHA THOKOCTh MBIIIJICHUS, IOHUMaHUE CYTH BOIIPOCA, BhIpaXKarollleecss B CIOCOOHOCTH /1aBaTh OOBSICHEHUS U MOSCHEHUS CIOPHBIX MOMEHTOB,
KOTOpBbIE MOTYT BO3HUKATh B X0/¢ (POpMyTUpOBaHMs OTBETA yHalIUMCS. Y YaIIUNACsA MOXKET MOSCHUTH CXeMY(-bl) IO TeMe BOIpoca C J00ro Mecra,
OOBSICHUTH ONBIT (IKCHEPUMEHT), 3aKOH, SIBJIEHHE. Y Yallluiicsl CaMOCTOSITENIbHO, 0€3 MOACKa30K CO CTOPOHBI M HABOSIIUX BOIPOCOB, MOXKET
COCTaBHUTb OJIOK-CXEMY OTBETa Ha BOIIPOC, COCTOSIIYIO U3 B3aMMOCBSI3aHHBIX OJIOKOB, M 0€3 3aTpyIHEHHH MOSICHUTH €. Yyaruiics cnocoOeH
YBEPEHHO 0€3 OIIMOOK U3JI0KUTh AJITOPUTM peaIn3aliy ONpeesIEHHBIX IPOrpaMMoi pakTUuYecKux padot. KomndyecTBo BHINMOTHEHHBIX 3a/1aHUM 0€3
omr6ok ot 90 1o 100%.

Otmetka 4 6aria (4eThIpe WM XOPOILIO) — OTBET COJIEPKUT BEPHBIE JIEMEHTHI, HO HE sIBJIsIeTCs MOJIHBIM. [IockonbKy B HEM:

1. OTCYTCTBYIOT HEKOTOPBIE JIEMEHTHI COJIEPKaHMs, HE MCKaXKAIOIIKEe CMbICIA, HO 0e3 HUX (2J€MEHTOB) BO3HUKAIOT JOMOJHUTEIbHbBIE BOIPOCHI O
MOSICHEHHH;

AN L AW
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2. IPUCYTCTBYIOT BCE MOHATHS, COCTABIIAIOLINE OCHOBY COJEPIKAHUSA TEMBI, HO ITPU UX PACKPBITUH JIONYIEHbl HETOUHOCTH WM HE3HAUUTEIbHbIE

OIHMOKH, KOTOPBIE CBUIETEIBCTBYIOT O HEAOCTATOYHOM YPOBHE OBJIA/ICHUS OTACIbHBIMU YMEHUAMH (OIIMOKHU MPU COCTABICHUN XUMUYECKUX

(dbopMyn1 1 ypaBHEHUH XUMUUECKUX PEAKIMH, BbIJIEJICHUE IPU3HAKOB KIACCU(DUKALIMU IIPU ONIPE/IeIEHUU XUMHUECKUX CBOWCTB BEILIECTB

Pa3IMYHBIX KJIACCOB U T.I1.);

3. yqamuiics yBepeHHO, 0e3 rpyObIX OIIMOOK, U3/1araeT Marepuai 1o reMe Borpoca. Eciu ommbaercs, To caMOCTOSTENbHO HOIpaBisiercs 6e3

YTOYHSIIOLIUX BOIIPOCOB;

4. yBepeHHO (OpPMYJIUPYET OCHOBHBIE NIOJI0KEHHUS, TUIIOTE3bl, TEOPUH, 3aKOHBI. YUaIIUNCS CIIOCOOEH U3I0KUTh AJITOPUTM pealin3aluu

OTIpeIeIEHHBIX MTPOrPAMMOH MPAKTHIECKUX padoT, 0e3 CYIMIeCTBEHHBIX (BIHSIOIINX HA CYTh pabOThI) OMIHOOK.

KonnuecTBo BBIMOMHEHHBIX 3a7aHuii 03 cyliecTBeHHbIX ombok 6omee 70%, Ho menee 90%.

Otmetka 3 6auia (yZOBIETBOPUTEIFHO) — OTCYTCTBYIOT HEKOTOPHIE OHATHS, KOTOPBIE HEOOXOMMBI JUISl PACKPBITHS CYIIIHOCTH OIHMCHIBAEMOTO

SIBJICHUSI WJIM IIpOLiecca, HapyllaeTcsl JJOTHKa U3JI0’KEHHs MaTepualia. YJaluiicss HeyBepeHHO M3JlaraeT MaTepuai o teme Bonpoca. @opMynupoBku

HETOYHbIE, C olOKamMu (He OoJiee ABYX), KOTOPbIE CaMOCTOSATENbHO He HcnpaBiseT. [Ipy yTouHs0MuUX BOIpocax CliocoOeH UCIIPaBUTh OLIMOKH.

VYdamuiicss UCTIBITBIBAET 3aTPYAHEHUS NIPH U3JI0KEHUH AITOPUTMA pealIn3allui ONpeAeEHHbIX IPOrpaMMOM IPAKTUYECKUX pabOT — AOIMYCKaeT He

0osee TpEX UCTIPaBIIIEMbIX OMMOOK. KOIMUecTBO BBHITIOJHEHHBIX 3aJaHH 03 CyIIeCTBeHHBIX OO0k 6omee 40%, Ho mernee 70%.

Otmerka 2 Gana (HEYJOBIETBOPUTEIBHO) — YUAILUICS HE MOXKET OTBETUTh HAa BOIPOC, KAKUM OBl 00pa3oM 3TOT BOIPOC He ObUT C(HOPMYIMPOBAH WU B
OTBETE Ha BONPOC NMPAKTUYECKU OTCYTCTBYIOT MOHSTHSI, KOTOPblEe HEOOXOIUMBI JIsl PACKPBITUS COJIEPKaHUS TEMBI, @ U3J1araloTCs JIUIIb OTJEIbHbIE €€ aCIeKThI.
VYyamuiics MOCTOSHHO OMMOaeTCst MPH MOIBITKE CPOPMYINPOBaTH OTBET (Oosee TPEX OMMOOK), MyTaeT Pa3InYHbIe MOHATHS (TEPMHUHBI) U HE TPUAAET STOMY
KOro-1100 3Ha4eHus (OTCYTCTBYET NOHMMaHHE CYTH BONpOCa M MPHUIIEKaHUE B Ipoliecce 00ydeHus). YUaluiicss He MOXKET M3JI0KUTh aJTOPUTM peasin3aluu
OnpeAeNEéHHBIX MPOrpaMMOIl MpPaKTHUYECKUX paboT — jgomyckaer Oosiee TPEX MCIpaBISEMbIX OLIMOOK WIM OAHY HeucnpaBuMmyro omuOky. KommuectBo
BBINOJIHEHHBIX 3aJ]aHUi 0€3 CylIecTBEHHBIX omnO0k MeHee 40%.

BxurouaeT cBeieHHs 00 UCIIOJIb3yEeMBIX IIEAaroroM (popmax OLeHUBaHUSI IPEIMETHBIX PE3YJIbTaTOB:

- IPOBE/IEHUE PA3JIMYHBIX BUJIOB KOHTPOJIS,, UTOTOBOW aTTECTAllNU, KpUTEPHH OLIEHUBAHUS KXI0T0 BU1a paObOThI yJalllerocs, Moajaeskalieil OleHH BaHUIO
(ycTHBIN OTBET, KOHTpOJIbHAS paboTa, 1abopaTopHas, AMKTAHT, TECT U T. [1.);

- CBeZIeHUs 0 (hopMmax, Crocodax v MEepUOANIHOCTH ONPENIEICHUsI YPOBHS JIOCTUTHYTBIX METANPEeIMETHBIX U INYHOCTHBIX Pe3yIbTaToB.

Pazpea 6.

Onucanue MaTepUAJBLHOIO - TEXHMYECKOI0 H YU4eOHO-MeTOIMYecKoro odecrnevyeHusi padoyeil NporpaMmsbl

Bbub6aunorpadguyeckuii cnucok MeToANYECKUX U Y4eOHBIX TOCOOM I, MCII0/Ib3yeMbIX B 00pa3oBaTeIbHOM Ipouecce.
1. Xumus. 9 xknacc. YueOnuk. Pyasutuc I'.E., ®enpaman @.I°.- M.:
«IIpocsemenuer, 2019

2. Asropckas nporpamma H.H.I'apa Xumus 8-9 knaccer M: «IIpocsemenue»,2019 kaccer Xumus. 8 kiacc.
3. Xumus. 8—9 knaccsl. Jlunakruyeckuii Mmarepuai. Pagenxuit A.M. — M.:
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«ITpocsemenner, 2021

4. Xumus. 8—9 kmaccel. 3anadnuk ¢ «romontaukom». 'apa H.H., 'abpyceBaH.. — M.: «IIpocBemenuey, 2021

5. Xumus. Ypoku B 9 kiacce. 'apa H.H. — M.: «[IpocBemmenue», 2015

Ilepeyenb 000pyaroBaHusi M IPUOOPOB

Ne i/m HanmenoBanue
KonuuecTtBo

1 TepMomeTp 371€KTPOHHBII 1
2 Ha6op mMojeneli KpUCTAIUTHYECKHUX PEIICTOK 1
3 KoMIuiekT Mojieseii aToMOB 1
4 [IpuGop a1 daeKTpOIIH3a 1
5 Anmapat JUis IpOBEICHHUSI XUMUYECKUX PEaKIIHid 1
6 Arnmapar 11 IOJy4eHUs Ta30B 10
U [TpuGop 11 NOTy4YEHUs TaTOUI0B U HECIIOKHBIX 3(UPOB 1
8 [TpuGop 11 MOTy4YEeHUs! pacTBOPA TBEP/BIX BEIIECTB 1
0 'YcTaHOBKa JUIsl IEPETOHKHU BEIECTB 1
10 HaGop 17151 OonbITOB IO XUMUH 10
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11 Becsl 1 pa3HOBECHI J1a0OpaTOPHBIC 10
12 [[ITaTuB 7151 AEMOHCTPAIMOHHBIX TIPOOUPOK 1
13 [[ITaTuB 1a0OpaTOPHBIN OOJIBIION 1
14 [1ITaTiB J1ab0OpaTOpPHBIN 15
15 Komiekuuu:
1) HedTb ¥ potyKThI ee nepepaboTKu 1
2) [Inactmacchl 1
3) UyryH u cTaib 2
4) AnroMHHUI 2
5) KameHHblii yronip 1
16 Becbl 1abopaTopHbIe 3JICKTPOHHBIC 1
17 [TpuGop i onpenesieHust cocTaBa BO3Iyxa 1
18 AcrupaTtop 1
19 [TnuTka >nexTprudeckas MajorabapuTHas 1
20 Harpesarenu 11 npoOupox 12
21 JBIMOMETP 1
22 O30HaTOp 1
23 bans KoMOMHMpOBaHHAas TabopaTopHast 1
24 Becbl TeXHUYECKHE ¢ pa3HOBECAMU 10
25 CToJ moibeMHBIH(pa3HbIe) 3

JAupakTuyeckuii MaTepuall

1. A M.Panenkwii, B.I.I opmkosa. Jlugaktudeckuit Matepuan mo xumun 8-9 kiraccel. — M.:
«Tpocsemenne»2014

2. Xumus. 8—9 kmaccel. 3ajauHuK ¢ «moMomHukom». ['apa H.H., 'abpycesa H.11. — M.:
«IIpocBemenuer, 2021

Hudposbie 00paszoBaTeibHbIE PeCYPChI



Ypoku 9 knacc. [Ipesenrtanuu u Tectsl. Xumus 9 kinacc. Madoypox 2020

Hudposbie undopmannonnbie pecypcsl UHTepuera:
http://ege.yandex.ru/chemistry/ Alunexc EI'D

/https://chem-ege.sdamgia.ru/ Perry EI'D

http://himege.ru/ 3aastus Xumus.py

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358 EcTecTBeHHOHAYYHBIH IIPOGUIH
http://www.zavuch.info/methodlib/134/3aBy4 unbo
https://infourok.ru/site/allSites?UserOnline_page=4, Uudoypok
https://infourok.ru/user/kamornaya-irina-mihaylovna -JIudmblii yauTenbCKUiicaiT
https://neznaika.pro/ He3naiika.py

Jlureparypa, peKkoMeHI0BaHHASA AJIs1 YYAIIUXCH

AL MuxuTiok CnpaBounuk Xwumus 8-9 kimaccel HM3maTenbcTBO

«Ix3amen» Mocksa 2019
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http://ege.yandex.ru/chemistry/
http://himege.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://www.zavuch.info/methodlib/134/Завуч
https://infourok.ru/site/allSites?UserOnline_page=4
https://infourok.ru/user/kamornaya-irina-mihaylovna
https://neznaika.pro/
https://neznaika.pro/

JlutepaTypa, HCHo/b30BaHHAsA NpH moaroroBke mporpammel H.H.I'apa. Xumusa Ilporpammsl m1s o0mieoOpa3oBaTebHBIX
yupexxaenuit 8-9 kiaccel, 6a30BbIif ypoBeHb 3-u3AaHue, nepepadboranHoe M. IIpocsemenue 2017

KoHTpoJb ypoBHSI 00y4eHust
q)OpMaMI/I KOHTPOJIA, BBIABIAIOIIUMUA ITIOATOTOBKY YUaIIECTOCA 10 XUMHUH, CITYKAT KOHTPOJIbHBIC pa60TI>I. I[JI?I IMPOBCACHUA 3aHATHM - KOHTPOJIA
3HAHUN yYalIUXCs UCIOB3YETCs MaTeprall U3 METOIMYECKON TUTepaTyphl, yKa3aHHOU B pazene «YueOHO- METOUUYEeCKoe 00eCTieueHUE.

[TpommTo, MPOHYMEPOBAHO U CKPEIIIEHO

IIeYaThIO ( ) IUCTOB

JIOJDKHOCTB

[Moanuce / /

77



Ipoumro, IPOHYMEPOBAHO u
CKpEIUIeHO -
mesathid 7 (. 7 éﬁz;'?’z ) IUCTOB -
JIOIDKHOCTE /Zf‘/”/fcmgﬁ 1
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