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Wudopmanmonnas kapra

HazBanue nporpammsl: «XuMus B ObITY»

HanpaBieHHOCTh IPOTrpaMMBbl: €CTECTBEHHOHAYYHAsI
Bo3spacrthoii quanazon: 14-16 ner

KonunuectBo yuamuxcs B rpynmne: 10-15 uenoBex

Cpox peanuzanuu: 1 rog

Pexum 3ansatuil B rpynnax: 1 yac B Hepemto . Beero 34 yaca
CocraB y4eOHOM I'pyIIIBL: Pa3sHOBO3PACTHBIC

VYcnoBust Habopa: Bce JKenarolne

Hopmarusnas 6a3a

Pabouas mporpamma cocraBiieHa Ha OCHOBE:

1. ®denepanpHoro 3akoHa Poccuiickoit @enepaniuu ot 29 nexabps 2012 r. Ne 279-03 «O6
obpazoBanun B Poccuiickoit @eaepanum.

2.  Ilpuxaza MunucrepcrBa oOpazoBanus u Hayku PO ot 17 nexabps 2010 r Ne1897 «O6
YTBEPKIACHUH (Pe/lepaTbHOTO rOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO
o011ero 0Opa3oBaHUsY.

3. [Tpukaza MunucrepcTBa oobpazoBanus u Hayku P® ot 31.12.2015 r. Ne1577 «O BHeceHUn
M3MEHEeHUH B (hefiepabHbIN TOCYIapCTBEHHBIN 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEpKAEHHBIN pruka3oM MunuctepcTBa oOpa3zoBaHus u Hayku PD ot 17 nexabps
2010r. Ne1897».

4, [Ipukaza MunucrepcTBa oopazoBanust u Hayku PO ot 17.05.2012r. Ne413 «O06
YTBEPKIACHUH (PellepaTbHOTO rOCYIapCTBEHHOTO 00pa30BaTebHOTO CTaHJapTa CPETHETO
(mosHOTO) OOIIEro oopazoBanus (¢ u3mMeHeHUssMH oT 29.06.2017r., mpuka3 MuHHCTEpCTBA
obOpazoBanus u Hayku PO Ne 613).

5. [Tpuxaza MunuctepctBa npocsemeHus PO ot 8 mag 2019 r. N 233 “O BHeceHuun
U3MEHEHHUI B (hefiepaibHbIN NepeueHb Y4eOHUKOB, PEKOMEHIyEMbIX K UCIIOJIb30BAHUIO MPU
pealin3aly UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX IPOrpaMM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIIEro, CpeHEro 00IIero 00pa3oBaHus, yTBEPKICHHBIN
npuka3zoM MunucrepcTBa npocsenienus Poccuiickoit @enepamuu ot 28 nexadps 2018 r. N 345”
6. Paboyas nporpamma ydeOHOro Kypca paspadorana Ha ocHoBe PI'OC BTOpOTO MOKOJICHHS,

Ha 6a3e aBTOPCKOi nmporpaMmbl Kypca xumuu ais 8-11 kiaccos O.C.I"abpuensna, aBTOpsI:
O.C.T'abpuenssia — M.: JIPODA, 2014 1.

HeJ’IL Kypca: BOOPYKCHHUC 06yqaronmxc;1 OCHOBaMHM XMMHYCCKHX 3HaHHI>i, HeO6XOI[I/IMI>IX JUIA
MOBCEIHEBHOM JKHU3HU, HpOHSBO,Z[CTBGHHOfI ACATCIIbHOCTHU, ITPOJOJIDKCHHA 06pa3OBaHI/I$I,
HpaBHHbHOﬁ OpUCHTAUU U TOBCACHWUU B OKPY)KaIOHleﬁ Cpeac, BHECCHUC CYILICCTBCHHOI'O BKJIaJia
B Pa3BUTHUC HAYYHOI'O MUPOIIOHUMAHUA YIalIUXCA.

3aznaum Kypca:

M JTAaKTHYECKHUE:

* IPUBUTH NIO3HABATENIbHBIA HHTEPEC K HOBOMY JIJISl YYEHUKOB MPEAMETY Yepe3 CUCTEMY
pa3zHooOpa3HbIX MO (popMe YpOKOB U3yUEeHHUSI HOBOTO MaTepuaa, 1abopaTopHble paboThl,
HKCKYPCHH, HECTAaHAAPTHBIE YPOKH KOHTPOJIS 3HAHHIA;

* CO3/1aBaTh YCJIOBUS sl POPMUPOBAHUS Y YUAILIMXCSI IPEIMETHON M y4eOHO-HCCIIe10BaTeIbCKON
KOMIIETEHTHOCTEH: 00eCIeYnTh YCBOGHHE yJallluMUCs 3HAHUH OCHOB XMMUYECKON HAYKH:
BOXHEWIIHNX (PAKTOPOB, MOHATUN, XUMHUECKUX 3aKOHOB U TEOPHUH, A3bIKa HAYKH, JOCTYITHBIX
0000111eHN T MUPOBO33PEHUECKOT0 XapaKTepa B COOTBETCTBUU CO CTAHJAPTOM XUMHUUECKOTO
oOpa3oBaHus;



* crioco0cTBOBATH (POPMHUPOBAHHUIO Y IIKOJIHHUKOB MPEAMETHBIX YMEHUI M HAaBBIKOB: YMEHUS
paboTarh ¢ XUMHYECKHM 000pyI0BaHNEM, HAOIIOAATh U OMUCHIBATh XUMUYECKHE SBJICHHUS,
CpaBHUBATH UX, CTABUTH HECIOKHBIE XUMUYECKUE OIBITHI, BECTH HAOIIOICHUS Yepe3 CUCTEMY
71a00paTOPHBIX, TPAKTUIECKUX PAOOT U IKCKYPCHii;

BOCIIUTATEIIbHBIE:

* IPOJIOJDKUTH Pa3BUBATh Y 00ydJaromuXcst 00mey4eOHbIe YMEHHS U HAaBBIKW: 0C000€ BHUMAaHHE
YAETUTh Pa3BUTHIO YMEHUS IIEPECKa3blBaTh TEKCT, aKKypaTHO BECTU 3aIIMCH B TETPAJU U JIENaTh
PUCYHKH;

* IPUBUTHE YUCHUKAM HABBIKOB CAMOCTOSITEIILHOM pabOTHI C JOMOTHUTEIBHOHN yueOHO, HaydHOH,
Hay4YHO-TIONYJISIPHOM JIUTEPaTypoOl MO IPEAMETY, C JIEKTPOHHBIMHU PECYPCAMU;

* BOCIIUTaHUE YOEXKAEHHOCTU B TIOBUTUBHOM POJIM XUMUHU B KU3HU COBPEMEHHOI'0 OOIIECTBa,
HE0OX0IMMOCTH XUMHUYECKU T'PaMOTHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M OKpYXKarolleil cpene;
* B [IPOIIECCE OBJIAJICHUS] XUMUYECKUMH 3HAHUSIMHU U YMEHHUSMHU y4Yalluecs T0JKHbI OCO3HATh
OUEeBUJHBIN (PAKT: XUMUS HE OoJiee ONacHa, 4eM JIro0as Jpyras HayKa, OIIaCHO €€ HETIOHUMaHHe
WM MpeHeOpeKeHNEe 3aKOHAaMH, 4TO BEJIET K CO3JaHUIO SKOJOTHUYECKH HEMIOJIHOIIEHHBIX
TEXHOJIOTUH U MPOU3BOJICTB; OMIACHO CO3HATEIbHOE UCIIOIb30BAHUE TOCTHIKEHUN XUMUYECKOM
HayKH U XMUMHYECKOHN MPOMBIIUIEHHOCTH BO BpeJl YENIOBEKY;

KOPPEKIIMOHHBIE:

* (hpopmupoBaHuE aIeKBaTHBIX HaBBIKOB OOIIEHHUS; KAUECTB TBOPUYECKH JAyMArOIIel U JeTKO

a1l TUPYIOLEecs JIMYHOCTH;

* pa3BUTHE PA3HOCTOPOHHUX KaYECTB JINYHOCTH M CITOCOOHOCTH MPO(eCCHOHATBFHON afjanTaluu K
M3MEHSIOMIMMCS COLUAIBHO-9KOHOMHUYECKUM YCIIOBHUSM;

* BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH 3a JIMYHYIO 0€30M1aCHOCTh, LIEHHOCTHOT'O OTHOLIEHHUS K
CBOEMY 3/I0POBBIO U )KHU3HH.

OcobGeHHOCTH cofepKaHusl 00yUeHUsT XUMUW B OCHOBHOM IIIKOJIe 00YCIIOBIICHBI crielin(puKoi
XMMUU KaK HayKH ¥ MOCTAaBICHHBIMH 33auaMi. OCHOBHBIMHU TIPOOJIeMaMU XUMHH SIBJISTFOTCS
W3yUYEHHE COCTaBa M CTPOCHHMSI BEIIECTB, 3aBUCHMOCTH X CBOMCTB OT CTPOCHHS, TIOJTy4YCHHUE
BEIICCTB C 3aIaHHBIMHU CBOMCTBAMH, HUCCIICJIOBAHNE 3aKOHOMEPHOCTEH XUMHYCCKHX PEAKIHi U
MyTeH YIpaBJICHUS UMH B LEJISAX MTOJY4CHHS BEIIECTB, MaTEpUaIoB, sHeprun. [losTomy B
porpamMme Mo XMMHHU HallTA OTPAXKCHHE OCHOBHBIC COJIEPKATEIbHBIC JINHHH:

* BEIIECTBO — 3HAHUS O COCTABE U CTPOCHUH BEUIECTB, X BAKHEHIINX (HU3NICCKHUX U
XUMHUYECKUX CBOMCTBAX, OMOJIOTrMUECKOM JCHCTBUH;

* XUMHUYECKasl PEaKIUsi — 3HAHUS 00 YCIOBHAX, B KOTOPBIX IPOSIBIISIIOTCS XAMUYECKHAE CBOWCTBA
BEIIECTB, CII0CO0aX YIPABJICHUS XUMUYECKUMU TPOIIECCAMH;

* IPUMEHEHHE BEIICCTB — 3HAHUS U ONBIT MPAKTHUYECKON JCITEIBHOCTH C BEIECTBAMHU, KOTOPBIC
Han0oJIee YacTo YHOTPEOJISIOTCS B TIOBCEIHEBHOM )KHU3HH, IIIUPOKO UCIIOIB3YIOTCS B
MIPOMBIIITIEHHOCTH, CETLCKOM X031 CTBE, HA TPAHCIIOPTE;

*SI3BIK XUMUU — CUCTEMAa BOKHEHIIINX MOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHU
OTIMCHIBAIOTCS, HOMEHKIIATypa HEOPraHWYeCKNX BEIIECTB, T. €. UX Ha3BaHUS (B TOM UHUCIE U
TPUBUAIBHBIE), XUMHUECKHEe (JOPMYIBI U YPAaBHEHUS, a TAKKe MpaBuiia epeBoa HHPpOpMaInu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U 00paTHO.

B cooTtBeTCcTBHU C y‘IC6HBIM m1adom OV Ha HU3Y4YCHUC XUMUHU B 8 Kiacce OTBOAUTCA 34 gacoB B
roj, u3 pacucra 1 gac B HEACIIIO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 110 XUMHH B 8 KJIacce MPOBOIUTCA B IIEIAX:
. MOCTOSTHHOTO MOHUTOPUHTA Y4€OHBIX JJOCTH)KEHUI 00ydJalomuXcsi B TeUEHUE yUeOHOTO
rojia, B COOTBETCTBHUH C TpeOOBaHUSIMH (PeIepaTbHOTO

rOCyJapCTBEHHOTO 00pa30BaTEIBbHOTO CTaHAaPTa OCHOBHOTO O0IIEro 00pa3oBaHMs;



. OTIpeieNIeHus] YpOBHS C(POPMUPOBAHHOCTH JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX

pe3ynbTaToOB;
. OTIpe/IeNICHNs HAIIPaBJICHUH WHANBUIYAIbHON pabOThl ¢ 00YJarOIUMHUCS;
. OILICHKU MHJIMBUAYAJIBHBIX 00pPa30BaTENbHBIX JOCTHKEHUN 00YJaIONINXCS M TUHAMUKH UX

pocTa B TeUEHUE y4eOHOTO rofa;
° BBIABJICHHUA HHAWMBUAYAJIIbHO 3HAYUMbBIX U MHBIX (baKTOpOB, CHOCO6CTBYIOHII/IX HIJIN
MPEMSTCTBYIOUIUX JOCTUKEHUIO 00yJatOIMMUCs

TUTAHUPYEMBIX 00pa30BaTEeIbHBIX PE3YIbTATOB OCBOCHUS OCHOBHOM
0011e00pa30BaTENbHOM MPOTPaAMMBI.
HO[[ TCKYIIUM KOHTPOJEM NOHUMAIOTCA PA3JIMYHBIC BUABI ITPOBCPOUYHBIX pa60T KaK IITNCbMCHHBIX,
TaK U YCTHBIX, KOTOPBIC IIPOBOAATCA HCIOCPECACTBCHHO B y‘IC6HOC BpEMA U UMCIOT L CJIb OLUCHUTDH
X0/ M Ka4eCTBO pabOThl 00Yy4aroIIerocs o 0CBOEHUIO y4eOHOTro MaTepuania.
PopMaMH TEKYIIEr0 KOHTPOJIS SABJISIOTCS:

. TECTUPOBAHUE;

. YCTHBIH OIpOC;

. MMCbMEHHBIE PabOThI: KOHTPOJIbHBIE, TPAKTHUYECKHE, CAMOCTOSTENIbHbIE, TAOOpaTOPHbIE
paboTHI.

Pe3ynpTaThl TEKyIEro KOHTPOJISI yCIIEBAEMOCTH 00YHYaIOIINXCSl OTPAXKAKTCS B KIIACCHOM U
AJIEKTPOHHOM KYpHaJIe B COOTBETCTBUH C CUCTEMON KOHTPOJIS, a TAKXKe [0 UTOTaM y4eOHBIX
YETBEPTEN U MOJYTOAMI.

[Tnanupyemble pe3ynbTaThl OCBOEHUS y4eOHOTO NpeaMeTa

N3yueHne kypca XUMUH B 8 KJ1acce TaeT BO3MOKHOCTh 00YUJarOIUMCS JOCTHYb CIEAYIOIUX
pE3yJIbTaTOB Pa3BUTHSL:

JInaHOCTHBIE!

- 0CO3HABaTh €IMHCTBO U LEIOCTHOCTD OKPYKAIOIIEr0 MUPA, BO3MOXHOCTH €0 MI03HABAEMOCTH U
0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAayKH;

- IOCTEINIEHHO BBICTPAaUBaTh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh MNOTPEOHOCTH U
TOTOBHOCTb K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSATEIbHOM JeTeIbHOCTH BHE
LIKOJIBI;

- OLICHUBATh KU3HEHHbIE CUTYAIIMH C TOUYKH 3peHUs 0€30MacHOro o0pasa *KU3HU U COXPaHEHUS
310pOBbBS;

- OLIEHUBATh HKOJOTUYECKUM PUCK B3aMMOOTHOIICHUH YEJIOBEKA U IIPUPO L.

- (popMHpPOBaATH FKOIOTMYECKOE MBIIIJIEHUE: YMEHHUE OLIEHUBATh CBOIO JIEATEIbHOCTh U OCTYIKU
OPYIUX JIIOJEN ¢ TOYKU 3pEHUs COXPAHEHUs OKPYKAIOIICH Cpelbl - TapaHTa )KU3HU U
Onaromnoiyuus JiroJei Ha 3emiie.

MeranpeameTHsle:

- IepBOHAYAIbHbIE TPEICTABICHUS 00 UAEAX U O METOJAaX XMMHUHU Kak 00 YHUBEPCAIbHOM SI3bIKE
HayKU U TEXHUKHU, O CPEJICTBE MOJACIUPOBAHUS SBJICHUN U IIPOLIECCOB;

- YMEHHUE HaXOJUTh B Pa3IMYHBIX HICTOUHUKAX HHPOPMALIHIO, HEOOXOJUMYIO JUISl PELIeHHUs
XUMUYECKUX IMPOOJIEM U MPEICTABIATH €€ B MOHATHOM (popMe; MPpUHUMATH pEeIIeHUE B YCIOBHIX
HETOJHOMN U N30BITOYHOMN, TOUHON U BEpOSATHOCTHON MH(OpPMALINH;

- YMEHHUE MMOHUMATh U UCIIOIb30BaTh XUMUYECKHE CPEICTBA HATIATHOCTH ( AMArpaMMBbl, TaOIHUIIbI,
CXEMBI U JIp.) sl WJUTIOCTPALIMHU, UHTEpIPETalliy, apryMEeHTaIIH;

- YMEHHUE BBIIBUTATh TUIIOTE3BI MIPU PELICHUE YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOJUMOCTh UX

- YMEHHUE MPUMEHSATh UHIYKTUBHbIC U ACTYKTUBHBIE CIIOCOOBI PACCYKICHHM, BUACTh Pa3TUUHbIC
CTPATETHHU pELICHUS 3a1a4;



- YMEHHE CaMOCTOSITEIILHO CTABUTH IIEJIU, BEIOUPATh U CO3/1aBaTh aTOPUTMBI JUIsl PEIICHUS
y4eOHBIX XUMHYECKUX IPOOIIeM;

- YMEHHE IJIAHUPOBATH U OCYIIECTBIISATH JISATEIHHOCTD, HAITPABJIICHHYIO HA PEIlICHUE 3a1a4
HCCIIEIOBATENIbCKOIO XapaKTepa;

Perynsarusnsie YV /I:

- CaMOCTOSITEIbHO OOHAPY)KUBATH U (POPMYIUPOBATH YUECOHYIO TPOOIEMY, OTIPEACIST LENb
y4e0HOU IeATEIHPHOCTH;

- BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMBI, 0CO3HABATh KOHCUHBIN PEe3yJIbTaT, BRIOMPATH U3
MPEIOKEHHBIX M HCKATh CAMOCTOSITEIIBHO CPEJICTBA TOCTHIKEHUS TICIIH;

- COCTABJIITH (MHAMBUIYAILHO WM B TPYIIE) TUTAH PEIICHUS TPOOJIEMBI;

- paboTas 1o TUIaHy, CBEPSATH CBOM JICHCTBUS C IEIIBIO U, PU HEOOXOAUMOCTH, UCIIPABIIATH
OIIIMOKH CaMOCTOSATEIBHO;

- B IMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIHFHO BIPAOOTAHHBIC KPUTCPHUH OIICHKH.
ITo3naBarensubic YV [:

- aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBISBIATH
MIPUYUHBI U CIICJICTBUS TIPOCTHIX SIBJICHUN.

- OCYIIECTBJIATH CPaBHEHHE, KIIACCU(PUKAITUIO, CAMOCTOSTSIILHO BRIOMpPAs OCHOBAHUS U KPUTEPUHU
JUTS YKa3aHHBIX JIOTUYECKHUX OTIepaIuii;

- CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOYAOIIEe YCTAHOBICHNE MPHYNHHO -CIIEACTBEHHBIX
CBA3EH.

- CO3/1aBaTh CXEMATUYECKHE MOJIENN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
- COCTaBJISITh T€3UCHI, PA3JIMYHbIC BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- IpeoOpa3oBBIBaTh HHGOPMAITUIO U3 OJTHOTO BUA B APYTOM (TAOJHITY B TEKCT H TIP.).

- YMETb OIpPEAesATh BO3MOXKHBIE HCTOYHUKN HEOOXOAUMBIX CBEJIECHUH, MPOU3BOAUTH MTOUCK
nH(popMalKY, aHATM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTh

Kommynukatusnasie YV /:

- CaMOCTOATEIILHO OPraHU30BbIBATh y4eOHOE B3aMMOJICHCTBHE B TPYIIIE (ONPeAeasTh OOIIue
LIeJIH, paclpeesiiTh POJIH, JOrOBapUBaTLCS APYT C APYrOM U T.1.).

- popMynHpoBaTh COOCTBEHHOE MHEHUE U MO3UIUI0, APTYMEHTHPYET UX.

- OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

- OPraHu30BBIBATh U MJIAHUPOBATh YU€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;
OTPEeNATh 1eNU U GYHKIIUHA YYaCTHUKOB, CIOCOOBI B3aUMOACHCTBHUS;, IJIAHUPOBATH 00IIKE
crocoObI paboTHI;.

- Opatb Ha ce0a UHULIMATUBY B OpPTraHU3aIlMU COBMECTHOTO JICHCTBUS (JI€7I0BOE JIMIEPCTBO);

- BJIaJIETh MOHOJIOTUYECKOU U TUATIOTUYECKOI popMaMu pedr B COOTBETCTBUU C
rpaMMAaTUYECKUMU M CHHTAKCUYECKUMHU HOPMaMH POJIHOTO SI3bIKA;

[Ipu pabote ¢ TeKCTOM:

0 HaXOJHTh B TeKcTe TpeOyeMyro nH(OpMaIHIO (B COOTBETCTBUU C LENSMU CBOEH
JeSITENILHOCTH);

0 OPUEHTUPOBATHCS B COJIEP>KAHUU TEKCTA, TOHUMATD LIEJIOCTHBIN CMBICT TEKCTA,
CTPYKTYpUPOBATh TEKCT;

0 yCTaHABIUBATh B3aHMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SBIEHUH, IPOLIECCOB;

0 PE3IOMHUPOBATH TIABHYIO UICIO TEKCTA;

0 MpeoOpa30BHIBATH TEKCT, IEPEBOIS» €ro B APYTyI0 MOJATBHOCTh, HHTEPIPETUPOBATH
TEKCT (Xy/10KECTBEHHBIN 1 HEXYI0KECTBEHHBIN — Y4eOHBII, HAYYHO-TIOMYSPHBIH,
nHpOPMAIMOHHBIH, TeKcT non-fiction);

0 KPUTHYECKH OIEHUBATh COJiepKaHue U (POpMy TEKCTa,

M CUCTEMAaTHU3UPOBATh, COMOCTABIISATh, AHATU3UPOBATh, 0000IIaTh U HHTEPIPETHPOBATH
MH(POPMAIIHIO, COACPIKALILYIOCS B TOTOBBIX MH()OPMAITMOHHBIX 00BEKTaX;



(] BBLAGNATH TTIABHYIO M U30BITOUHYIO HH(POPMAIIHIO, BHIIOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICIICH; IPEICTABIATh HH(DOPMALIMIO B CKATOM CIIOBECHOH popme (B Bue
IUTaHA WK T€3MCOB) U B HATJIAHO-CUMBOJIMYECKOH Gopme (B BUIE TaOIUI, TpaUIeCcKUX CXeM U
JMarpaMM, KapT MOHATUNH — KOHLENTYaJbHBIX JJHarpaMM, OMOPHBIX KOHCIIEKTOR);

(] 3amoJHATH U AOTOJHSTH TaOIHIIBI, CXEMBI, IUATPAMMBbI, TEKCTHI.

dopMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCTIOIB30BaHUS HH(DOPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA:

(] mereHampaBICHHO MCKATh M UCTOJIb30BaTh HH(POPMAITMOHHBIE PECYPChI, HEOOXOAUMBIE IS
pelieHns y4eOHbIX U IPaKTUYECKUX 3aau ¢ noMolnbto cpeacts MKT;

(1 BbIOMpATH, CTPOUTH U UCIIOJIB30BATh a/IEKBaTHYIO MHPOPMALMOHHYIO MOJIENb IS Iepeaadn
CBOMX MBICIICH CPEeJICTBAMH €CTECTBEHHBIX U ()OPMATBHBIX SI3bIKOB B COOTBETCTBUH C YCIOBUSIMHU
KOMMYHHKAIIHH;

(1 BbLIENATH MHPOPMALMOHHBIN aCTIeKT 339, ONEPUPOBATh JTAHHBIMH, UCIIOJIE30BaTh
MOJIeIb PEIIeHNS 3a/1a4H;

(] MCmoJb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOUasi BEIOOP a/leKBATHBIX 33aue
WHCTPYMEHTAIBHBIX MTPOTPAMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) ISl PEIICHUS
WHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUE€OHBIX 3a71a4, B TOM YHCJIE: BHIYHCIICHUE,
HalVCaHWe THCeM, COUNHEHUH, TOKIAI0B, pedepaToB, CO3aHNe TPE3EHTANH U JIp.;

(1 mcmonb30BaTh HHPOPMAIUIO C YIETOM ITHIECKHUX U MTPABOBBIX HOPM;

0 co3/1aBaTh HHQOPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA M JUTS Pa3HBIX ayqUTOPUN, COOIIOIATh
MH(OPMALMOHHYIO TUTHEHY U ITpaBuia THOPMAIIMOHHOM 0€30MacHOCTH.

[IpenmeTHbIC pe3yIIbTATHI:

0OyJaroIuiics HAYyYUTCS:

- OTIPEACTIATh POJIh PA3IMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;

- OOBSICHATH POJIb BEIIECTB B X KPYTOBOPOTE.

- IPUBOJUTH IPUMEPHI XUMHYECKHX IPOIIECCOB B TIPUPOJIE;

- HaXOMTh YEPThI, CBUCTEIBCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MTPOLIECCOB U UX
pa3numsIX.

— OOBSCHATH 3HAYCHHE BEIICCTB B )KU3HU M XO3SMCTBE YSIOBEKA;

— MEPEUUCIIATh OTIIMYUTEIbHBIC CBOMCTBA XUMHUYECKIX BEIICCTB;

— pa3nryaTh OCHOBHBIC XUMHYECKUE MPOLIECCHI;

- OTIpECIATh OCHOBHBIC KJIACCHI HEOPTaHMUECKUX BEIIECTB;

- IOHUMATh CMBICII XUMHUYECKUX TEPMUHOB;

- XapaKTepU30BaTh METO/Ibl XHMUYECKOI Hayku (HaOII0IeHUE, CPABHEHUE, SKCIICPUMEHT,
W3MEPCHHUE) U MX POJIb B TIO3HAHUH ITPHPO/IBI;

- POBOJIUTh XUMHUYECKUE OTIBITHI M SKCIIEPUMEHTBI i OOBSICHSITh UX PE3YJIbTaThI;

- YMEHHE OLIEHUBATh MOBEJICHUE UeIOBEKa C TOUKU 3PEHUs] XUMHUECKOH 0€30MacHOCTH O
OTHOIICHUIO K YEJIOBEKY U MPUPO/IE:

- HCTIOJIb30BaTh 3HAHUS XUMHUH MPHU COOIIOIEHUH TPABUII UCTIOJIh30BaHUS OBITOBBIX XUMHUECKUX
MpenapaTos;

— pa3nuyaTh onacHble U 0e30macHbIe BEIIeCTBA.

0Oy4aroNIUiiCs MOTYYUT BOSMOKHOCTh HAYUUTHCS:

- MIOHUMATh XUMUYECKYIO CUMBOJIKY: CHMBOJIbl XUMHUYECKUX JIEMEHTOB, (DOPMYIIBI BEIIECTB U
ypaBHEHUSI XUMHUYECKUX PEAKIUi; BaXKHEHIIINEe XUMUUECKUE TIOHATUS: XUMHUECKUN DJIEMEHT,
aToOM, MOJIEKYJla, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJSIpHAs MAacChl, MIOH, XUMUYECKasl CBSI3b,
BEIIECTBO, KIIACCHU(HUKAIUS BEIIECTB, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00beM, XUMHUYECKast
peaxius, KaaccuGuKaIus peakiuii, IEKTPOIUT U HEAIEKTPOIIUT, dJEKTPOIUTHYECKAS
Jucconuanusa, OKMCIUTCIb 1 BOCCTAHOBHUTCIIb, OKHCJIICHHUEC U BOCCTAHOBJICHUEC, OCHOBHBIC 3aKOHBI
XMMHH: COXPaHEHHSI MacChl BEIIECTBA, IOCTOSIHCTBA COCTaBa, MEPUOINICCKUH 3aKOH;



- XapaKTepU30BaTh: XUMUUECKUE AIIEMEHTHI (0T BOJOPOA 10 KaJIbLIKs) HA OCHOBE UX MOJIOXKEHUS
B [lepuoauueckoii cucreme xumudeckux 3nemMeHToB [[.1.MeneneeBa u 0cCoOOEHHOCTEH CTPOCHUS
UX aTOMOB; CBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOWCTBAMU BEILIECTB; XMMHUUECKHUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHUUYECKUX BEILECTB;

- OIPEAETATH: COCTAB BEIECTB M0 MX (POpMyaM, MPHUHAICKHOCTh BEIIECTB K ONPEICIIEHHOMY
KJIaCCy COEJIMHEHUH, TUITbI XUMUYECKHUX PEAKIIU, BAJICHTHOCTb U CTEIIEHb OKUCIICHNUS JJIEMEHTA B
COEJIMHEHUSX, TUIl XUMUYECKOU CBS3H B COEAMHEHUAX, BO3MOKHOCTh IIPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeEHa;

- COCTaBJIATH: (POPMYITBI HEOPTaHMUECKUX COSAMHEHUI M3YdE€HHBIX KIIACCOB; CXEMBbI CTPOCHUS
aTomoB niepBbIx 20 anemenToB [lepuoanueckoit cucremsl [I.M.Mennaeneesa; ypaBHEeHUS
XUMHUYECKUX PEAKLIMI;

- oOpamarbcsi ¢ XUMHUYECKOH Mocy10i 1 1a00paTopHBIM 000PYAOBAHUEM;

- pacno3HaBaTh OMBITHBIM IyTEM: KHUCIIOPO/J, BOJOPO/I, YTJIEKUCIbIN Ta3, aMMHAK, paCTBOPBI
KHCJIOT U IIeJIoueH, XJIOpU-, Cylb(ar-, KapOOHAT-UOHBI;

- BBIYHUCIIATH: MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTA 10 (GopMyJie COETUHEHHS; MAaCCOBYIO
JIOJIIO BEIIECTBA B paCTBOPE; KOJIMUYECTBO BELIECTBA, 00bEM MIIM MACCy MO KOJNYECTBY BEIIECTBA,
00BeMy WIIM Macce peareHTOB WJIN MPOIYyKTOB peakluu; TeII0Boi 3(eKT peakiuu no JaHHBIM
00 0JIHOM M3 YaCTBYIOIIUX B PEaKIIMU BEUIECTB U KOJUYECTBY BbIICIUBIIEHCS (TIOTJIOIIEHHOM)
TEII0ThI; Maccy (00beM, KOJIMYECTBO BEUIECTBA) MPOYKTA PEaKI[MH, €CIIU OJJHO U3 pearupyronmx
BEIIECTB JaHO B U30BITKE; MAacCy WM 00bEM MPOyKTa PEAKIIMU 110 U3BECTHOM Macce Wi 00beMy
HCXOJHOTO BELIECTBA, COAEPIKAIIEr0 NPUMECH;

- YCTaHaBIMBATh: MPOCTEUITYIO (POPMYITY BEIIECTBA [0 MAaCCOBBIM JIOJIIM XUMHUYECKUX
AJIEMEHTOB; COCTAB CMECH, KOMIIOHEHTHI KOTOPOH BEIOOPOYHO B3aUMOIEHCTBYIOT C YKa3aHHBIMU
peareHTaMu; 0ObEMHbBIE OTHOIICHHUS T'a30B NMPU XUMUYECKUX PEAKIIUIX;

- HCTI0JIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKON JAESITETLHOCTU U
MOBCETHEBHOM JKM3HU JUIsl: 6€30M1acHOr0 00palleHus ¢ BEIIeCTBAMU U MaTepuaiaMy;
9KOJIOTUYECKH I'PAaMOTHOI'O MOBEJCHUS B OKPYKAIOIIEH Cpejie; OUEHKH BIUSHHUS XUMHYECKOTO
3arpsi3HEHUs OKPYKaIoLIei cpeibl Ha OPraHu3M YelIOBeKa; KPUTUUECKOM OIIEHKU HH(POPMALIUU O
BEIIECTBAX, UCIOJB3YEMbIX B ObITY; MPUTOTOBJICHUS PACTBOPOB 33/1aHHOI KOHIIEHTPALIUH.

Mecto npenMera B yueOHOM I1JIaHE

denepanbHbIN 0a3MCHBIN YICOHBIN TIaH U1 00pa30BaTENbHBIX YUpEKIeHUH Poccuiickoit
Oenepanuu npeaycMaTpuBaeT 00g3aTeNIbHOE U3YYeHHE XUMHH Ha ATarie OCHOBHOTO 00IIEro
obOpazoBanus B 8 kinacce B 00béMe 34 yacoB. CoriacHO KaJleHJapHOMY y4eOHOMY rpaduKy u
pacnucanuio ypokos Ha 2022-2023 y4yeGuslii rog B MBOY COILL Ne7 kypc nporpaMmsl
peanusyetcs 3a 34 yacoa YueOHbIN MaTepual u3y4aercs B OJHOM 00beMe.

Copep:xanue yueOHOTO MpeaMeTa

BBenenue. 6 yacos.

XuMHsl — HayKa 0 BEIIECTBAX, X CBOMCTBAX M NpeBpameHusX. [lonstre o xummueckoM
3JIeMEeHTe U (OPMax €ro CyIIeCTBOBaHM: CBOOOIHBIX aTOMaX, MPOCTBIX U CI0XKHBIX BEIECTBaX.
[IpeBpamenus Bemiect. OTINYME XUMHUUECKUX PEAKIUi OT pU3nUecKuX sBIeHUN. Poiab xumMuu B
KHU3HU yenoBeka. Xemoduausa u xemodoous. Kpatkue cBeieHs U3 HCTOPUN BO3HUKHOBEHUS U
pa3Butus xumuu. [lepros anxumun. Ilonstue o gpunocodekom kamue. Xumus B X VIB. Pazutue
xuMuu Ha Pycu. Posb 0TeueCTBEHHBIX YU€HBIX B CTAHOBJICHUH XUMUYECKON HaAyKH — paboTh M.
B. JlomonocoBa, A. M. byrneposa, JI. 1. MenaeneeBa. Xumuueckasi CHMBOJIMKA. 3HAKU
XMMUYECKUX JIEMEHTOB U MPOUCX0XKIEHUE UX Ha3BaHUM. Xumuueckue Gopmyinsl. MHaekcs n
koapuureHTsl. OTHOCHUTENBHBIE aTOMHAsI M MOJIEKYJIsIpHas Macchl. Pacuetr MaccoBoil jomau
XMMHUYECKOT0 3IeMeHTa 1o ¢opmylie BemecTsa. [lepuoandeckas cucreMa XUMHUYECKUX
anemenToB /. 1. MeHaeneeBa, ee CTpyKTypa: Majible U OOJIbIINE MEPHOIbI, IPYIIIIBI U O PYIIIIBI
(rnaBHas u nobouHas). [lepnonuueckas cucrema Kak ClipaBOYHOE MOCOOUE IS TIOTyUCHHS
CBEICHUN O XUMUYECKUX AJIEMEHTAaX.



Pacuernbie 3agaun. 1. HaxoxaeHue OTHOCUTEIBLHOM MOJIEKYJISIPHOM MacChl BEIIECTBA 10 €ro
XUMUYECKOH popmyrie. 2. Berurcienne MacCoBOM I0JIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110
ero ¢opmyie.

[IpakTuyeckue paboThI

1. IIpaBuna TexHuKM 6€30MaCHOCTU IpU paboTe B XMMUYecKOM Kabunete. [Ipremsl oOparenus ¢
1a00paTOPHBIM 000PYIOBAaHHEM U HArpeBaTEILHBIMU MPHOOPAMH.

2. Habmroenus 3a M3MEHEHUSIMH, TTPOUCXOISIIIUMH C TOPSIIEH CBEYOH, U MX OIMCaHHE

Tema 1. ATOMBI XUMHYECKHX JIEMEHTOB. 7 4acoB.

ATOMBI KaK popMa CYIIECTBOBAHUS XHMHYCCKUX 3JIeMeHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHUU
aToMOB. J[oKa3zareabCTBa CIIOKHOCTH cTpoeHust aToMoB. OnbiTel Pesepdopna. [lnanerapras
MO/IENTh CTPOEHUS aToMa.

CocraB aTOMHBIX si/iep: TPOTOHBI U HEUTPOHBL. OTHOCUTEIbHAS aTOMHAsI Macca. B3anmocBsi3b
TIOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHASI Maccay.

N3menenue yucia npoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.
N3menenue uncina HEUTPOHOB B siApe aToMa — 0OpazoBaHue M30TonmoB. COBpEMEHHOE
ompeesIeHNe OHITHS «XUMUYECKUN d71eMeHT». 30 Tombl Kak pa3HOBU/IHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO DJIEMEHTA.

DnexTpoHbl. CTpoCHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX dteMeHTOB Ne 1—20
nepuoanueckoit cucremsl [. . Menneneea. [ToHsiTue 0 3aBepIIEHHOM M HE3aBEPIICHHOM
ANIEKTPOHHOM CJI0€ (SHEPTETHUYECKOM YPOBHE).

[Tepuonnueckas cucreMa XxuMudeckux anemMeHToB Jl. 1. MenaeneeBa u CTpoeHHE aTOMOB:
(bu3nyecKuit CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa I'pYIIbI, HOMepa Mepuoa.
W3meHeHne yucna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOI'O 3JIEMEHTA
— 00pa3zoBaHue MOJOKUTENbHBIX U OTPUIIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU
METAJUIOB U HEMETAJIOB. [ [pUurHbBI N3MEHEHNST METAIIIMYECKUX U HEMETAIUNINYECKUX CBOMCTB B
MEPUOAAX U TpyMmax.

O6pazoBanue 6MHapHBIX coenuHeHni. [TonaTre 06 noHHO# cBs3U. CXxeMbl 00pa30BaHUs HOHHOU
CBS3U.

BiaumoneiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIIOB MEX Ay c000ii — 0OpazoBaHue
JIBYXaTOMHBIX MOJIEKYJ POCTHIX BellecTB. KoBalleHTHAs HENOJsIpHAs XUMUYECKas CBA3b.
DEKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIHI.

BsaumoneiicTBue aTOMOB XUMUYECKUX AJIEMEHTOB-HEMETAIIJIOB MEX Iy cO00i — 0OpazoBaHue
OMHAPHBIX COCMHEHHUI HEMETAIIOB. DIEKTPOOTPULIATEIbHOCTE. [IoHATHE O KOBaJIEHTHOM
MOJISIPHOM CBSI3U.

BiaumoneiicTBue aToMOB XUMUYECKHX 3JIEMEHTOB-METAIIIOB MEXAy c000i1 — 0Opa3zoBaHue
METAJUIMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTamnyecko CBs3U.

JemoHcTpamu. Moaenu aToMOB XMMUYECKUX 3JIeMEHTOB. [lepnoanueckas cuctema XUMHUYECKUX
anemenToB /. 1. Menaeneena.

Tema 2. IIpoctsle BemecTBa. 3 4acos.

[TosoxkeHne MeTasuioB U HEMETAJIOB B MIEPUOIUYECKON CUCTEME XUMUYECKHUX d1eMeHTOB [I. M.
MenneneeBa. BaxxHeline nNpoCTble BEMIECTBA — METAJUIBL: )KENE30, ATIOMUHUN, KAJIbIUH,
MarHui, HaTpul, kanuil. O0uue pusnyeckre cBOMCTBa METAJIIOB.

Bakneiimre mpocTeie BeleCTBa — HEMETaJUTbl, 00pa30BaHHbIE aTOMAMU KHCIOPO/Ia, BOJIOPOAA,
a3oTa, cepsl, pochopa, yrinepoaa. CriocoOHOCTH AaTOMOB XUMHUUYECKUX AIIEMEHTOB K 00pa30BaHUIO
HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPONHS. AJUIOTPOITHBIE MOIU(UKAIIMY KHCIOPO/Ia,
docdopa u onoBa. Metammnueckrue U HEMETaUIMYECKHE CBOMCTBA MTPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJUIBl U HEMETAJIBI.



[Tocrostnaas ABoraapo. KonanuectBo BemectBa. Monbs. Monsipaast macca. MosisipHblil 00beM
Fa3006pa3HbIX BCHICCTB. KpaTHble CAMHUIIBI KOJIMYCCTBA BCIIICCTBA — MUJIJIMMOJIb U KHMJIOMOJIb,
MUJUIMMOJIIpHAA U KHUJIOMOJIIpHasA MacCChl BCUICCTBA, MPIJ'IJII/IMOJISIpHBIﬁ u KI/IHOMOJISIpHBIﬁ 00BbeMEI
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ HCT0JIb30BaHIEM NOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIN
00BEM T'a30B», IIOCTOSTHHAST ABOTAIPO».

Pacuernble 3agaun. 1. BerunciaeHue MoJIsipHOM Macchl BELIECTB 110 XUMUYECKUM (opMysiam. 2.
PacueTs! ¢ MCIIOJIE30BaHUEM ITOHATHH «KOJHMYECTBO BCIICCTBA», «KMOJISIPHAA Maccay, ((MOJ'ISIpHBIfI
00BEM Ta30By», IIOCTOSTHHAST ABOTAIPO».

Hemonctparuu. [Tonydenue ozona. O0pasiibl 6e10ro U ceporo 0JioBa, 0€JI0ro ¥ KpacHOTo
dochopa. HekoTopsie MeTaIbl 1 HEMETaJUThI KOJIMYECTBOM BemecTBa 1 Mok, Moienb
MOJISIPHOTO 00beMa Tra3000pa3HbIX BEIIECTB.

Tewma 3. CoenvHEeHNs] XMMHUECKUX 3JIEMEHTOB. 3 4acoB.

Crenenp okucienus. OnpeneseHue CTENEeHN OKUCICHUS AIEMEHTOB 10 XUMUYECKOH (opmyrie
coemuaenus. CocrariaeHue Gopmys OMHAPHBIX COSAMHEHHH, OO ClIOCO0 X Ha3bIBAHMUS.
bunapabie coeqMHEHUS: OKCUIBI, XJIOPUABI, Cyabduabl u ap. CoctaBiaeHue ux Gopmyi.
[IpencraBuTeny OKCHUIOB: BOJA, YIIICKUCIBIN Ta3 U HETallleHast U3BECTh.

[IpencraBuTeny JIeTyIrX BOJOPOIHBIX COCTUHEHHIA: XJIOPOBOJAOPOI U aMMHUAK.

OcHoBaHus1, UX COCTaB M Ha3BaHMs. PacTBOpHUMOCTh OCHOBaHMIA B Bojie. Tabnuia pacTBOPUMOCTH
TUAPOKCHUJIOB U coJiel B Bozie. [IpeacTaBuTeny menodeid: THaApOKCHIbI HATPHSI, KATHS U KaTbITUs.
[Tonatre o kauecTBeHHBIX peakuusax. MHaukaropsl. MI3MeHeHne OKpacKy WHJIMKATOPOB B
LIETOYHOU cperie.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. [IpeacraBurenu KUCIOT: cepHas,
CoJIsIHas M a30THasl. MI3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM CpeJie.

Cou KaK IpoU3BOIHBIE KHCIOT U OCHOBaHUM. VX cocTaB 1 Ha3BaHus. PacTBOpuMOCTh cosell B
BoJie. [IpencraBurenu coneit: xiopua HaTpusl, KapOoHAT U GocdaT KaabIus.

Amop(dHbIe U KpUCTAIITNYECKHIE BEIlIeCTBa.

MexMoneKyasspHble B3aUMOAeUCTBUS. THIIBI KPUCTAJUIMYECKUX PEIIETOK: HOHHAs!, aTOMHAas,
MOJIEKYJIIpHAs U METAJINYECKasl. 3aBUCUMOCTh CBOMCTB BEILECTB OT THUIIOB KPUCTAINIMYECKUX
pEeLIeToK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa ISl
BEILIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

Uuctele BemecTBa U cMecu. [IpuMeps! uAKUX, TBEPIBIX U ra3000pa3Hbix cMeceil. CBolicTBa
YHCTHIX BELIECTB U cMecel. MIx coctaB. MaccoBasi 1 00beMHas 1011 KOMIIOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS «JIOJIS.

Pacuyernsie 3agaun. 1. Pacyer MaccoBo¥ U 00bEMHOMN 10JI€H KOMIIOHEHTOB CMECH BELIECTB. 2.
Brluncnenue MaccoBoil 101 BEIIECTBA B PACTBOPE MO U3BECTHON Macce paCTBOPEHHOIO
BEILIECTBA M Macce pacTBOpUTEINs. 3. BpiunciieHne Macchl pacTBOPSEMOIO BEIIECTBA U
pacTBOpUTEINS, HEOOXOAUMBIX JUIsl MPUTOTOBJICHUS OTIPEeIEHHON MacChl pacTBOPA C M3BECTHOM
MAacCOBOM JI0JIEW pacTBOPEHHOTO BEILIECTBA.

Hemonctparmu. O6pasibl OKCHIOB, KUCIOT, OCHOBAHUMN U cojieil. Moienu KpucTatlindecKux
peLIeTOK XJI0pHIa HaTpus, anMasa, okcuza yriepoaa (IV). B3peiB cMecu BOJOpoaa ¢ BO3AYXOM.
CriocoOsI pazaenenus cMecei. JJuCTUIISINS BOIbI.

JIaGoparopHble ONBITHL. 1. 3HAKOMCTBO ¢ 0Opa3amMy BEIIECTB Pa3HBIX KJIaccoB. 2. Pa3znenenue
cMecei.

[TpakTraeckue paboOTHI

[IpuroroBnenue pacTBopa caxapa U OnpeeeHue MacCOBOM JI0JIM €ro B pacTBOPE.

Tema 4. MI3meHeHMs1, TPOUCXOIAIINE C BELIECTBAMH. 7 YacoB.



IloHATHE ABIEHUN KaK U3MEHEHUH, IPOUCXOJAIIHUX C BELICCTBAMHU. SIBJICHMS, CBA3aHHbIE C
M3MEHEHNUEM KPUCTAJUIMYECKOrO CTPOEHUs BEIECTBA IIPU IIOCTOSIHHOM €r0 COCTaBe, —
¢usnueckue siBineHus. Puzndeckue SBICHUS B XUMHUH: TUCTUIUISAIMS, KPHUCTALTU3AIMS,
BBIMIAPUBAHKE U BO3TOHKA BEIIECTB, LIEHTPUPYTUPOBAHHUE.

SIBnenus, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XUMHUUYECKHE peakuuu. IIpusnaku u
YCITIOBHSI MPOTEKAHMS XUMUYECKHUX peakiuid. [ToHsaTHe 00 3K30- ¥ SHIOTEPMHUYECKIX PEaKIHsX.
Peaknuu ropeHus Kak 4aCTHBIN CIydal SK30TEPMHUYECKUX PEAKIMM, IPOTEKAOIINX C BBIACICHUEM

CBETA.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUUECKUE ypaBHEHUS. 3HaUCHUE UHJEKCOB U
kodpdunuenToB. CocTaBieHne ypaBHEHIH XUMHUYECKUX PEAKIIHA.

Pacuetsl no xumnueckum ypaBHeHUsAM. PelieHne 3a1a4 Ha HaX0KAECHUE KOJIMYECTBa BEUIECTBA,
Macchl UM 00beMa MPOYKTa PeakIuy M0 KOJIMUYECTBY BELIECTBA, MACCE WM 00BEMY UCXOTHOTO
BelecTa. Pacyersl ¢ MCIOJIBb30BaHUEM TOHATHS «I0JIs», KOI1a HCXOJHOE BEIECTBO JaHO B BUE
pacTBopa C 3aJaHHOW MAaCCOBOM JI0JIEH PACTBOPEHHOI'O BEIIECTBA MIIN COACPIKUT ONPEACICHHYO
JTOJTHO TIPUMECEH.

Peaknuu paznoxenus. [IoHATHE O CKOPOCTH XUMHUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSI.
Peakunu coennnenus. Katanutudyeckue u HekatanuTuyeckue peakuuu. O6paTtumseie u
HeoOpaTHMbIE PEaKIINH.

Peaknun 3amemenns. DNeKTPOXUMUYECKAN sl HAPSDKEHUI METAJIOB, €r0 UCIIOIb30BAHNE JUIS
IIPOTHO3UPOBAHHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUN MEXAY METaJNIaMH M pacTBOpPaMu KHCJIOT.
Peaknuuy BeITECHEHNS OHUX METAJJIOB M3 PACTBOPOB UX COJIEN APYTMMH METAIIIAMU.

Peakun oomena. Peakiiuu HeliTpanu3anuu. Y CIOBHS POTEKAHMS peaKkIuii 0OMeHa B pacTBOpax
70 KOHILIA.

Tunbl XuMHUECKUX peakIuii (10 IPU3HAKY «UUCIIO U COCTAB UCXOJHBIX BELIECTB U MPOTYKTOB
peaKkuun») Ha IpUMepe CBOMCTB BOAbL. Peakius pa3nokeHus — 3JIeKTpoJin3 Bobl. Peakiyu
COCIMHEHUS] — B3aUMOJCHCTBHE BOJBI C OKCUIAMH METAJUIOB U HeMeTauloB. [lonsaTue
«rUApPOKCUAB). Peakuyy 3amelenns — B3aMMOJECHCTBHE BOJBI C IEIOYHBIMU U
11eJI0YHO3EeMENbHBIMU MeTajulaMu. Peakiiuu oOMeHa (Ha mpumepe ruaposusa cyiabpuia
ATFOMUHHUS ¥ KapOuIa KaJbIns).

Pacyernble 3agaun. 1. BerunciaeHue o XMMU4ECKUM YPaBHEHUSIM MAacChl MM KOJIMYECTBA
BEIIECTBA I10 U3BECTHOM Macce WIM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYNAIOIINX B PEAKLIHAIO
BELIECTB WK MPOJYKTOB peakuuu. 2. Boruncnenue Maccol (KOJIMYECTBa BELIECTBA, 00beMa)
IIPOJIyKTa pEaKLUy, €CJIM U3BECTHA Macca HCXOJHOIO BELIECTBA, CONEPIKALLETO ONPEACICHHYIO
100 npuMecei. 3. Borunciaenue Maccsl (KOJIMUecTBa BEIIECTBA, 00beMa) IPOayKTa peaKlny,
€CJIM U3BECTHA Macca pacTBOPa U MaccoBasl A0Sl pACTBOPEHHOTO BEILIECTBA.

HemoHctpatmu. [Ipumeps! ¢pu3ndeckux sBIEHUA: a) I1aBieHue napaduHa; 6) BO3roHKa HOJa WK
OEH30MHOM KUCIIOTHI; B) PACTBOPEHHE NIEpMaHraHara Kainus; ') Jud@y3ust 1yIIUCThIX BEIIECTB C
ropsiei JaMIno4ky HakanuBaHus. [IpuMepsl XUMUUECKUX SIBJICHUIN: a) TOPEHNE MarHus,
docdopa; 6) B3auMOJCHCTBHE COJNSTHOIM KUCIOTHI C MPaMOPOM HIIA MEJIOM; B) MOTy4EHUE
runpokcuaa meau (II); r) pacTBopeHre NOIYy4eHHOTO THAPOKCHIA B KUCIOTaX; /1) B3aUMO/JIeicTBUE
okcusia meau (II) ¢ cepHO KMCIOTON NpU HArpEeBaHUM; €) pa3IoKeHUe epMaHraHaTa Kajus; )
B3aMMO/IEHCTBHE Pa30aBICHHBIX KUCIOT C METAIIJIAMU; 3) pa3JIoKeHHe MepoKcHIa BOJAOPOaa; 1)
JJIEKTPOJIU3 BOJBI.

JIaGopatopHbie onbITHL. 3. CpaBHEHHE CKOPOCTH MCHIAPEHUs BObI M CITUPTA 10 HCUYE3HOBEHUIO MX
Karenb Ha GuiIbTpoBaibHOU Oymare. 4. OkucieHue Meau B IUIaMEHU CITIUPTOBKHU UJIM TOPENKU. 5.
ITomyTHEHNE U3BECTKOBOI BOJBI OT BBIABIXAEMOI'0 YIIIEKUCIIOro rasa. 6. [loyyuenue yriekuciaoro
rasa B3aMMOJEHCTBUEM COJIbI U KUCIIOTHI. 7. 3aMelienue Meau B pactBope xiopuaa meau (I1)
KEJIE30M.

[IpakTuyeckue paboOTHI.

AHanu3 nouBbl U BoAbl. [Ipu3HaKy XUMHUYECKUX PEAKLIUM.



Tema 5. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB JIEKTPOJUTOB. 8 HACOB.

PacTBopenue kak (pu3znko-xumuueckuii mporecc. [lonatue o ruaparax u KpUCTALIOTHAPATaX.
PactBopuMocTh. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEIIECTB OT TeMIeparypbl. HacbllieHHbIE, HEHACBIILIEHHBIE U MIEPECHILLIEHHBIE PACTBOPBI.
3HavYeHHE PacTBOPOB ISl IPUPOJIBI U CEITBCKOTO XO3SUCTBA.

[ToHsiTHE 00 IMEKTPOTUTUYCCKON TUCCONUAIINN. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHL. MeXaHU3M
JTUCCOITUAIIMH DJICKTPOJUTOB C PA3JIMUYHBIM THIIOM XUMUYECKOM CBsi3u. CTerneHb
AIEKTPOJIUTHICCKON qucconuanui. CHIIbHBIC U C1a0bIe AIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUU ANEKTPOIUTUUYECKON ucconmanuu. MloHHble ypaBHEHUS peaKIUil.
VYcnoBus mpoTeKaHusl peakiiui 00MeHa MEXTY JIEKTPOIUTAMHU JIO KOHIIA B CBETE HOHHBIX
MIPEACTABJICHUM.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnortsl, ux knaccudukarus. Jlucconuanust KUCIOT U UX CBOMCTBA B CBETE TEOPUHU
NMEKTPOJUTHYECKON Jucconanuu. MosekylsipHble 1 HOHHBIE YPABHEHUS PEAKLIUNA KUCIIOT.
B3auMoseiicTBrE KHCIIOT ¢ META/NIaMH. DJIEKTPOXUMUYECKUHN Psijl HAPSDKEHU METAJIJIOB.
B3anmopeiicTBre KUCIOT ¢ OKCHAAMU METAIUIOB. B3anMoaeiicTBUE KUCIOT C OCHOBAaHUSMU —
peakius HehuTpanu3anuu. B3anmoeictBue KuciaoT ¢ cossimu. Mcnons3oBanue TabauibI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccudukamus. Jlucconmamnus OCHOBaHUIM U X CBOMCTBA B CBETE TEOPHUH
AIEKTPOJIUTUYECKON qucconranu. B3anMoiericTBue OCHOBaHUM € KHUCJIOTAMU, KUCIOTHBIMU
OKCHJaMHU U cojisiMu. Vcrionb3oBaHue TaOIUIbI pACTBOPUMOCTH JJISl XapaKTePUCTUKU
XUMHUYECKHUX CBOMCTB OCHOBAHMWH. Pa3okeHne HepacCTBOPUMBIX OCHOBAHHM ITPU HArPEBaHUU.
Conu, ux KiaccuuKanys U TMCCOIMAIUs Pa3TUIHBIX THIIOB cojieii. CBOKCTBA COJICH B CBETE
TEOPUH DIICKTPOJUTHUYECKON Jucconuanuu. BzaumoneicTBrue coel ¢ MeTajlslaMu, YCIOBHUS
MPOTEKaHUs 3TUX peakiui. B3anmoaecTBre coiel ¢ KUCI0TaMU, OCHOBAHUSIMU U COJISIMM.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.
O60061eHne cBeeHuit 00 OKCHIax, UX KilacCu(PUKAIUU 1 XUMHUYECKUX CBOMCTBAX.
['eneTnueckue psiabl METAJUIOB U HEMETAJUIOB. [ eHeTHYecKas CBSI3b MEKy KJIacCaMU
HEOPraHMYECKUX BEILECTB.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peaki. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHUE.

Peakunu noHHOro 0OMeHa U OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHNE
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OaaHca.
CBoiicTBa IPOCTHIX BEILIECTB — METAIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE MPEACTABICHUI
00 OKUCIHUTEIHHO-BOCCTAHOBUTENIBHBIX MPOIIECCaX.

JemoHncTpanmu. McnbiTaHne BEECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOIHOCTb. J[BHKeHHE
OKpAalIE€HHbIX HOHOB B 3JIEKTPUUYECKOM I0JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHCJIOTBI OT KOHLEHTpauuu. B3aumonelicTBue IMHKA C CEPO, COJISTHOM KUCIIOTOM, XJIOPUIOM
meau (II). Fopenue maruus. B3anmoaeiicTBie XJIOpHOM U cepOBOJOPOTHOM BOIBI.
JlaGoparopHble onbIThI. 8. Peakium, xapakTepHble Al pACTBOPOB KUCIOT (COJISTHOM UITU CEPHOIA).
9. Peakuuu, xapakTepHbIe A7 pacCTBOPOB Ienoueit (THAPOKCUIOB HATpUs WK kanus). 10.
[Tony4yenue u cBOMCTBAa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep ruapokcuaa meau (II). 11.
Peakuuu, xapakTepHblie sl pacCTBOPOB coliel (Hampumep, as xiaopuaa meau (M), 12. Peakium,
XapaKTepHbIe JJI1 OCHOBHBIX OKCUIOB (Hampumep, Ui okcuaa kanbius). 13. Peakmun,
XapaKTepHbIE JUIsl KUCJTOTHBIX OKCUIOB (HAIpUMeEp, sl YIJIEKUCIIOTo Tra3a).

[IpakTuueckue paboTHI.

HNonHble peakiuu. YclioBUs MPOTEKAHUSI XUMUYECKUX PEAKIIUN MEXKYy PaCTBOpPaMU 3JIEKTPOIUTOB
1o koHua. CBoicTBa KMCIIOT, OCHOBAHUM, OKCUJIOB U coJie. PelieHne skcrepuMeHTalbHbIX
3a7ad4.



IToBTOpeHue. 2 yaca.

Crpoenue BemecTB. XUMUYECKHE CBOKCTBA BellecTB. CriocoObI MOTyYeHUsI M XUMHUECKHUE

CBOWCTBA BEIIECTB. 3HAYEHUE XUMUUYECKUX 3HAHUIA.

Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE

Ne Paznen, Tema ypoka, KOTHUYECTBO YacoB MarepuanbHO-TEXHHUYECKOE obecrieueHne
ypoKa | TuiaH ¢dakr
BBenenue. 6 yacos.
1. Xumus - Hayka o Bemmecrsax. MHerpykraxk no texuuke | MHcrpykius no Th, nu3nenus us crekia, Meral
0e30MacHOCTH. [Teproanyeckas cucrema
2. [Mpaktuueckass padora Ne 1  3HAKOMCTBO JlaGopaTopHBIi IITATUB, IEpXKATENH IS T
J1a00PaTOPHBIM 000PYTOBAHUEM. CIupToOBKa, Imocyaa u3  (apdopa, Tadm
XuMKabuHerey, «CTpoeHue miaMeHn, TeMIep
3. [Ipaktudeckas padora Ne 2 HaGmronenue 3a ropsmieii | CBewa, CIIMYKH, CTEKIISTHHAS TPYOKa, MBI, T
CBEYOM. pobupKaMu
4, 3HAKU XUMHYECKHUX DJIIEMEHTOB. [Tepuoanueckas cucrema
5. Xumugeckre (GopMyIIbl. Ilepuonuueckas cucrema
6. Beruucnenus mo XuMudeckuM (hopmyliam. Ilepnoanueckas cucrema
ATOMBI XHMMH4Y€CKHX JIEMEHTOB. 7 4acoB.
7. Crtpoenne aroma. 30TOMBI Ilepuonuueckas cucrema, MOJIENN aTOMOB, IIP¢
8. CtpoeHue 31eKTPOHHBIX 000JI09eK aTOMOB. Ileproanueckasi cucTeMa XMMHYECKHX dJIEMeE}
KOH(HUT'YpALIUH aTOMOB)
9. [leproanyeckas cucrema M CTPOSHHE aTOMOB. Ileproanueckas cucrema
10. Honnas cBs3b. Tabmuma «oHHasE CBS3b», 0OpA3IBl BEMIECT
KPUCTAJUIMYECKOW PENIEeTKH TOBAPEHHOMN COJIN
11. KoBanentnass  HemomsipHass ~ XWMHYECKas Tabmuma «KoBaeHTHAsI HENOISIPHAS CBS3HY, M
KoBasieHTHas moyisipHas XUMUYECKasl CBSI3b. KOBaJICHTHOW HEMOJISIPHOH CBSI3bI0
12. Merannuueckas XUuMUYECKas CBSI3b. TIpezenTanus «TUbl XUMAYECKOW CBSA3U
13. [IpakTrueckass pabota no Ttemam: Xwumudeckue | Ilepmonnueckas cucrema
thopmynsl. CTpoeHne aToMa.
IIpocTtbie BemecTBa. 34acoB.
14, Meraisl. OO0pasupl BEMIECTB METAJUIOB, MAarHWT, CMeEC
BOJION, CITUPTOBKA, IITATHB C TPOOUPKAMH, TIP(
15. Hemeranmb. OO6pasipl BEIIECTB HEMETAJUIOB, CTAKaH C |
poOUPKaMH, TPOOUPKOEPIKATEND
16. Pemrenuie 3amau Ha ompesencHue MossipHoro odbéMa | COOpHHK 3amay
ra3osB.
CoeanHeHusi XUMHYECKUX 3JIEMEHTOB.
3 1acoB.
17. Crenenb OKUCICHUS. [lepronuyeckas cucreMa XUMHUYIECKUX dJIEMEH
18. Oxcuzipl ¥ BOAOPOIHBIE COSUHEHUS. O0pa3ibl OKCUIOB
19. OcHoBanusa. Kucnotsl. Conu OO6pa3ibl OcHOBaHUH, Tadauma «PacTBopuMoc:
B BOJIe», IITATUB C IPOOMPKAMHU, UHAUKATOPHI,
HATpUsl, KaJIbIUsL, aMMOHUS
HN3meHeHus1, mpoucxoasiinye ¢ BellecTBaMu. 74
20. dusnveckre SBICHUS U XUMUUYECKHE PEAKITUH. [Ipesenranus «Duznueckue sBICHUS. XAMHUY
CTEKJITHHAS TPYOOUKa, ITATUB C IPOOUpPKaMH,
xJiopua Oapusi, TaKkMyca, THAPOKCH]IA HATPHS,
21. XUMHUYECKUE YPaBHEHHUS. [lepunoguueckas cucrema




22.

CocraBncHue ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ.

Ilepuonuueckas cucrema

23. Peaknuu pasnoxenus,coenuHeHus, 3amelieHus,ooMena | Buaeo onbiTel «Pa3noxenne,00MeH,3aMeleHN
24, [Ipaktuueckass pabora Ne 5 Ilpusnaku xummueckux | LlltatuB c mpoOupkamu, CIUPTOBKA, METHAS II]
peaxiuii. OKCHJI M€ZId, MPaMop, COJISIHASI KMCIIOTa, JIyYu!
KaJusi, KapOOHAT HATPHs, XJIOPUA KaJIblIUs
25. THUnbl XUMUYECKHUX PEAKIIUI. Tabnuma «Tumsl XUMUYECKUX PEAKITAM)
26. Kontponenast pabora no teMe: llpeBpamenus | Ilepuonnueckas cucrema
BEIIIECTB.
PacTtBopenue. PactBopnl. CBoiicTBa pacTBOpOB
3JIEKTPOJINTOB. 15 yacos.
27. PactBOpHI. CrakaH ¢ BOJIOH, Cynbdar Meau, CyabhaT Kaib
npe3eHTalus «PacTBOpUMOCTh BEIIECTBY
28. ONEeKTPONUTHIECKAsT TUCCOITHATIHSL. Tabmuma «NeKTpoTUTHYECKas AUCCOLUALIHN
3JIEKTPONPOBOAHOCTH, PACTBOPHI BOJIBI, TOBAPK
29. HonHble ypaBHEHUS. Tabnuma «PacTBOPUMOCTh KHCIIOT, OCHOBAHHH
npoOUpKaMu, XJIOPHUJI HATPHS, HUTPAT cepedpa
HaTpusd, CCpHasd, a30THAsA, COJIAHAA KHMCJIOThI
30. [paktudeckass pabora Ne 6 VYcmoBus nporekanus | Llltatus c mpoOupkamu, cyabhaT Menu, XJIopH
XUMHUYECKUX PEaKIIUi. TUAPOKCU HaTpwsl, (hocdaT HATPUS, XJIOPHIT O
HATpHsI, a30THAsS! KUCJIO0TA, (eHON(PTAIICHH, COJI
31. Oxcuipl, uX KiaccuduKkaiuys, CBONCTRA. Tabmuna «Knaccudukaiuys OKCHIOBY, IITATHB
MPOOHUPKOAEPIKATEND,CTUPTOBKA, OKCHIIBI ME/TE
CTakKaH ¢ BojioH, (heHonmdTamenH, n3BECTKOBAsI
32. CocraBnieHre OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX Ileproanueckas cucreMa XUMAYECKUX HIIEMEH
peaKIui.
33. IIpakTrdaeckas pabora Ne 9 Pemenne | llltaTuB ¢ mpobupkaMu, cepHasi KUCIIOTA, IIHHF
9KCIIEpUMEHTAIBHBIX 3a/1ad. HaTpHsI, CyIbdaT Kaius, KapOOHAT HATPUS, HU"
CYNb(UT HATPHS, CONITHAS] KHCIIOTa
34. KonTponbsHas pabora o teme: PacTBopsl. Tabmuma «PacTBOPUMOCTH KHCIIOT, OCHOBAHHN
MIEPUOINYECKasi CHCTEMAa XUMHUYECKUX JIEMEH]
IToBTOpenune. 8 yacos.
35. CtpoeHue BemecTs. Ileproanueckas cucreMa XUMAYECKUX HIIEMEH
36. 3HaYCHNEC XUMHUYICCKIX 3HAHHUI. IIpe3enTanus «XuMus — 3KCIEPUMEHTAIbHAS |
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