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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa mo XMMHUU Ha YpOBHE OCHOBHOT'O OOILEro OOpa3oBaHHs COCTaBJIEHA HAa OCHOBE
TpeOoBaHUIl K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOLIETO
obpazoBanusi, npencraBieHHbix B PI'OC OO0, a Ttakke Ha oOcHOBe (enepaibHOM padoueit
POrpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIICTILIMU MpernojaBaHusl y4eOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoii @enepanu.

[IporpaMmma 1o xumuu JAET TPEACTABICHHWE O IIENIAX, OOIIeH cTpareruu OOydYeHUs,
BOCIIUTAaHUSI M PAa3BUTUSA OOYYAIOIIMXCSA CPEICTBAMHM Y4YeOHOrO TpeiMeTa, YCTaHABIUBACT
00sA3aTeNbHOE TPEAMETHOE COJEp’KAaHUE, MPEAyCMaTpUBAaeT pacHpelesieHUe €ro Io KilaccaMm M
CTPYKTYpHUPOBAHHUE II0 pa3jeslaM M TeMaM IIPOrpamMMbl 110 XUMUH, ONpPEACNAeT KOJIMYECTBEHHbIE U
KAUECTBCHHBIC XapaKTEPUCTUKHU COJEPKAHUSA, PEKOMEHIYEMYIO IIOCIIEIOBAaTEIbHOCTh H3YYEHUS
XUMHUH C Y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YyYaromuXxcs, OMpeAeseT BO3MOXKHOCTH MpeaMeTa AJis pealu3aliu
TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MporpaMmbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMsl, a Takke TpeOOBaHMM K pe3ylbTaTaM 0O0y4YeHHs] XMMHUH Ha YPOBHE
nene M3y4yeHWs TpeaMeTa W OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATENBHOW  J1€ATEIHHOCTH
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUE XMMHHU CIYXXHT OCHOBOH Ui (DOPMHPOBAHUS MHPOBO33PEHHs O0YyYaroImIerocsi, ero
NPEICTAaBICHUN O MaTepHUaIbHOM €IMHCTBE MHPA, BAXHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHEH
IIPEJICTABICHUSI O B3aUMOIIPEBPAILEHUAX PHEPrUM M 00 3BOJIIOIMM BEIIECTB B IPUPOJE, O IMYTAX
petreHus TI00aTbHBIX TPOOJIEM YCTOHYNBOTO PAa3BUTHS YEJIOBEYECTBA - CHIPHEBOH, YHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIJIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEH sl caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHAILHONW T'PaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH OO0ydYarommxcs,
HABBIKOB MX CAMOCTOSTEIHHOM y4eOHOU AESITeNTbHOCTH, IKCIEPUMEHTATBHBIX U UCCIEA0BATEIBCKUX
YMEHHH, HeOOXOIUMBIX KaK B MOBCEIHEBHOMN KH3HH, TaK U B TPO(HECCHOHATILHOM eI TeNIbHOCTH;

3HAKOMHT CO crenu(pUKOd HAYYHOTO MBIIICHUS, 3aKIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IJIsI/IA
Ha €IUHCTBO IMPUPOJAbI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TaroM B (opMHpPOBaHUH
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIINXCs;

croco6cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyUYHBbIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHHe 00yUarOIIHUXCsl.

JlanHble HampaBiieHHs B OOyYEHHMHM XUMHHM OOECHEeUMBAIOTCS CHEUUPUKON CcoaepKaHUs
y4eOHOro MpenMeTa, KOTOPbIM SBIISETCS MeNarorudyeckd aganTHUpPOBaHHBIM OTpakeHHuEeM 0a30BOM
HayKH XMMHUHU HA ONPEIETEHHOM dTare €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs OPHEHTUPOBAaH HAa OCBOEHHUE
00y4JalOIMMHUCS CUCTEMbl TEPBOHAYANBHBIX MOHATHH XHMHHU, OCHOB HEOPTaHWYECKOW XUMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CTpykTypa colepKaHHs MpOTpaMMbl MO XUMHUU c(HOpMHpOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja Kk e€ uzydenutro. CopepaHue CKJIAIbIBACTCS U3 CUCTEMBI MOHATHN O XUMUUYECKOM 3JIEMEHTE
U BEIIECTBE U CHUCTEMBbl MOHATHM O XUMHYecKOH peakuuu. OOe 3TH CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl MO MPHUHIUITY IOCIEAOBATEIIBHOIO PAa3BUTHUs 3HAHUM Ha OCHOBE TEOPETUUYECKHUX
IIPEACTABICHUI Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

- Ilepunomnueckoro 3akoHa /1. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

- YYEHHs O CTPOEHHUM aTOMa U XMMUYECKOU CBA3H;



- TPEICTaBJICHUN 00 ANEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PaCTBOpaXx.

Teopernueckre 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE OSMIMUPUYECKH TMOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIHLHO OT OJAHOTO YPOBHS K JAPYTrOMY, BBITTOTHSIS
GYHKIIUN OOBSICHEHUS W MPOTHO3HPOBAHHS CBONCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS N3Yy4aeMbIX BEILIECTB.

OcBoeHre MpOrpaMMbl [0 XUMHUHU CIOCOOCTBYEeT (DOPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTaBIIAIONIEH HAay4yHOW KApTUHBI MHpa B JIOTUKE €€ CHCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOLUEHHUS K HAy4YHOMY 3HAHMIO M METOJaM IO3HaHUs B Hayke. M3yueHue xumuun
MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN M3 paHee M3YUYCHHBIX yUeOHBIX ImpeameToB: «OKpyxKaromuii
Mup», «buonorus. 5-7 kinaccel» U «Puszuka. 7 Kiace».

[lpy M3y4YeHUM XUMHUH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUH OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM JEATEIHLHOCTH YEJIOBEKAa M KaK OJIHOTO M3
KOMITOHCHTOB MHPOBOW KYJBTYpHI. 3a/1ada y4eOHOr0 MpeIMeTa COCTOUT B POPMUPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHUH — BaKHEWIUX (DAKTOB, MOHSTHHA, 3aKOHOB M TEOPETUYCCKHX IMOJIOKCHUH,
JOCTYITHBIX 0000IIEHN MHPOBO33PEHUECKOTO XapaKTepa, si3blKa HAyKH, B MIPUOOIICHUN K HAYYHBIM
METOJIaM TIO3HAHHS MPH M3YUYCHUH BEIISCTB M XUMHUYCCKHX PEAKIHid, B ((OPMUPOBAHUH U PA3BUTHH
MO3HABATEIbHBIX ~YMEHUH M HMX TNPUMEHEHHMH B  Yy4eOHO-TIO3HABATEIbHOM M  y4eOHO-
HCCJIEIOBATENILCKOM JESTENbHOCTH, OCBOCHUHU MpaBUJI OE30MAaCHOTO OOpalleHHsl C BEIECTBAMHU B
MOBCEHEBHOM KHU3HH.

[Ipy w3yyeHHMM XHMHM Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs Ba)KHOE 3HAUCHUE
NpUOOpPEN TaKKe LeH, KaK:

- (opMHUpOBaHHE HHTEIUIEKTYalbHO PA3BUTON JMYHOCTHU, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO PEIICHUH, CIIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

- HampaBJIEHHOCTh OOyuY€HHUS Ha CHCTEMAaTUYECKOe MPUOOIICHHE OOydJaroumxcs K
CaMOCTOSITEJIbHOW MO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM METOJaM TO3HaHUS, (OPMUPYIOUUM
MOTHBAIIUIO M Pa3BUTHE CITOCOOHOCTEHN K XUMUU;

- o0OecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYaloOlUMMHUCS — OIbITa
pa3HOOOpa3HON MeATEIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENbHOCTH;

- (dopmupoBanue o0mIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITH M OLIEHWBAThH SBIICHUS OKPYXKAIOIIETO MHUpA, UCIONb3Yys 3HAHUS U OIBIT,
MOJTyYeHHbIE TIPU U3YYCHUU XUMUHU, TPUMEHATh UX MPHU PEIICHUU MPoOJIeM B MOBCETHEBHOMN KU3HU
Y TPYJOBOM €ATEIbHOCTH;

- (opmupoBanue y oOydarmuxcs TYMaHUCTUUECKHX OTHOIICHUHN, MOHUMAHUS IEHHOCTH
XUMUYECKUX 3HAHWK JJIs BBIPAOOTKM SKOJOTUYECKH IeJIeCO00pa3HOro TMOBEJEHUs B OBITY U
TPYIOBOM JACSATEIHHOCTU B LIEIISIX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MTPUPOTHOMN CPeIbl;

- pa3BUTHE MOTHBAIIUH K O0YUYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HaIPaBJICHHOCTH JabHEUIIEro 00ydeHUsI.

OO0mee 4yuCIO 4YacoB, OTBEAEHHBIX JUIS W3YYECHUS XHMHUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus B 8  kimacce  cocraBisieT 68 gacoB (2 waca B HEMEINI).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavya/bHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XMMHUM B )KU3HU YesoBeKa. XUMUS B CUCTEME HaykK. Tena u BemiecTsa.
®du3nuecKue CBOMCTBA BEUIECTB. ArperaTHoe cocTtosiHue BeuecT. [loHsATHEe 0 MeTogax Mo3HaHUs B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aesieHus: CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 1eMEHThl. CHMBOJIBI XUMUYECKUX 371€MEHTOB. [IpocThie
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuyeckas popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BellecTB. OTHOCcHTENbHAsI aTOMHAasi Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
J10J151 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHHUU.

KomungectBo Bemectsa. Mosb. MoisipHas Macca. B3auMoCBs3b KOJIMYECTBA, MACCHI M 4YUCIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacyérel mo GpopMyiam XUMHUECKUX COCTMHEHUH.

®uznyeckue M XUMUYECKUE SBICHMS. XHUMHUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXPAaHEHHs MacChl BEILECTB. XHUMHUYECKHE ypaBHeHHs. Kilaccupukanus XUMHUECKHUX PpeaKIMi
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOW, MpaBWiaMu paboThl B Jaboparopuu U mpuémamu
oOpaiieHusi ¢ J1abopaTOpHBIM O0OpYy/IOBaHHEM, HU3y4Y€HHWE U OMucaHue (U3MYECKUX CBOICTB
00pa31l0B HEOPraHMYECKUX BEILIECTB, HabmoaeHue (u3nueckux (IUIaBlIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KHUIEHHE W KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
[IPOKAJIMBaHUE MEIHON MPOBOJIOKH, B3aWMOJAEHUCTBHE MeNa C KHUCIOTOM) SIBICHUN, HAOMIOJEHUE U
ONMCAHNE IPU3HAKOB IMPOTEKAHUS XUMHUYECKHX peakuuil (pas3jioKeHHE caxapa, B3auMOJEHCTBHE
CepHOW KHCIOTBHI C XJOpHAOM Oapusi, pasnoxenue runpokcuga meau (II) npum HarpeBanum,
B3aUMOJIeCTBUE Keme3a ¢ pacTtBopoM conu meau (II), u3ydenne cnocoOoOB paszieneHust cMecei: ¢
MOMOUIbI0 MarHuTa, (hUILTPOBAaHUE, BbIAPUBAHUE, NUCTWILISALUSA, XpomaTorpadus, IpoBeIeHHE
OUMCTKM TIOBApEHHOW COJM, HAONIOJIEHHE M ONHMCAHWE pPEe3yJbTaTOB IPOBEACHUS OIbITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIIeH MOJIeKyJ (IIapOCTEP>KHEBBIX ).

Baskneiimue npeacTraBuTe/ I HEOPraHUYECKUX BelIeCTB

Boznyx - cmecs raszos. CocraB Bo3ayxa. Kuciaopon - 2JIeMEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue xuciopona B Npupoje, (U3NUECKUe M XMMHUYECKHE CBOMCTBA (PEaKIMHU TOPEHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrnocoObl MOMy4YeHHMs KHUCIOpoAa B JabopaTopuu U
npoMmblieHHOCTH. KpyroBopor kucnopoaa B npupoae. O30H - aIOTpONHas MOJIUPHUKAIMS

KHCIIOpOJa.
TeroBoil 3¢h@deKT XUMHUYECKONW peakluH, TEPMOXHMUYECKHUE YpaBHEHHS, DOK30- U
SHIOTEPMUYECKHE peakuyu. ToIImBo: yroJlb U METaH. 3arps3HEHUE BO3lyXa, yCUIICHHUE

NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon - anemeHT u npoctoe BemiectBo. HaxoxxieHue Bogopoaa B mpupoje, Gpuznyeckue 1
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTyueHus. KucioTs! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HaceliieHHsie u
HEHACBILICHHBIE PaCTBOPHI. PacTBOpUMOCTh BELIECTB B BOAE. MaccoBas 1015 BELIECTBA B PaCTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHusl. Poiib pacTBOpOB B MPUPOJE M B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoie. 3arps3sHeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranudecknx coeauHeHuid. Oxcunbl. Krnaccudukamuss OKCHIOB:
coyieoOpa3yroniiue (OCHOBHBIC, KHUCIOTHBIC, am(oTepHbIE) W HecodeoOpasywmue. HomeHkmatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaos.

OcHoBanus. Kiaccupukanuss ocHoBaHM: HIENOYM W HEPACTBOPUMBIE  OCHOBAHMUS.
Homenknatypa ocHoBaHuil. @Du3NYeCKHe M XHMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHnue
OCHOBaHUM.



Kucnotsl. Kiaccudpukanus kucnor. Homenkiarypa kucinor. @u3ndeckue 1 XUMHYECKHe
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coseid. @u3nueckue 1 XuMUUeCKHe cBoicTBa cotieit. [loydyenue comneit.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpe/IeNICHUE COJIepyKaHMsI KHCIOPOAa B BO3/AyXe, MOIy4eHUE, COOUpaHue,
pacrio3HaBaHKUE M U3YUYECHUE CBOMCTB KHCIOPOa, HAOII0IeHUE B3aMMOICHCTBHSI BELIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpallleHUs TOpeHHsl (Iokapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHJIOB U OIMCaHUE UX CBOMCTB, OMyuYeHUE, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB BOJIopoja (rOpeHwHe), B3auMoiecTBre Bogopoa ¢ okcuaom meau (II) (BoamokHO
UCIIOJIb30BaHUE BUACOMaTeprasoB), HaOIOJeHIEe 00pa3lioB BEIIECTB KOJUYECTBOM 1 MOJIb,
HCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMUHON paCTBOPUMOCTBIO, IPUTOTOBICHUE
PacTBOPOB € ONPENEIEHHON MAaCCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA, B3aUMOIEUCTBUE BOJIBI C
MeTayulaMH (HaTpueM U KalbliueM) (BO3MOXHO MCIOJb30BaHUE BUICOMATEPUATIOB), UCCIIECIOBAaHUE
00pa3IoB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHIE N3MEHEHHS OKPACKU
WHJIMKaTOPOB B paCTBOpaxX KUCIIOT U LIeJ04eH, u3ydeHue B3aumoeiicteus okcuaa memu (1) ¢
pacTBOPOM CEpHOM KHUCIIOTHI, KUCIOT C METAJUIaMU, PEAKLUN HEUTPAIIU3ALUH, TIOJyYCHHE
HEPaCTBOPHUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO METAJIIA APYTMM U3 PACTBOPA COJIM, PELICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHeNme KJIacChl HEOPraHUYECKUX COEAUHEHUIN.

IHepunoauyeckuii 3akon u Ilepunoanyeckasi cucreMa XumMudeckux jaemenTon 1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHU4YeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MONBITKH KIACCH(PUKAIUU XUMHYECKHX 3J1eMEHTOB. [loHSATHE O rpymmax CXOIHBIX
9JIeMEHTOB (IIEJOYHBIE U IIEI0YHO3EMEeNbHbIE METaJUIbl, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuii 3akoH. Ileprnonnueckas cucrema xumMudeckux aaneMeHToB 1. M. Meneneesa.
KopoTtkonepuoanas u jymHHonepuoHas ¢opMsel [lepruoandeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
. Y. Menneneesa. [lepuons! u rpynnel. PU3n4ecKuil CMBICI OPSIIKOBOTO HOMEpPA, HOMEPOB
[IEPHO/1a U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronbsl. DnexkTpoHbl. CTpOEHHE AIEKTPOHHBIX
000s0uek aToMoB nepBbIX 20 xuMuueckux daemMeHToB [lepuoanueckoii cucremsl [I. . Menneneena.
XapakTepucTUuka XMMHUYECKOI0 3JIEMEHTa MO ero mnojoxkeHuro B Ilepmommueckoit cucreme Jl. U.
Menpneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaINyCca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAIUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U EPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl
pa3BUTHA HayKu U npakTuku. [. 1. Mennenees - y4€HbIN U TpaXJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (MOJISIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTD
XUMHYECKHX AJIeMEHTOB. MIOHHas CBA3b.

Crenens okucnenus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl OKucnenus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3IoB BEIIECTB METAJIIOB U HEMETAIIJIOB, B3aUMOJIEHCTBIE THAPOKCHIA IMHKA C
pacTBOpaMH KUCJIOT U LIEN0YEH, IPOBEIEHUE ONBITOB, MJUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHBIX peaKlnil (rOpeHre, peakuy pa3aoKeHUsl, COEAUHEHUS ).

Mesxicnpedmemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH MPU U3yUYEHUH XUMUU B § KIJIACCE OCYLIECTBISETCS Yepe3
MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK M MOHSATHH, SBISIOIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAayuYHbIe TMOHATUSA: HAy4HbIH (DaKT, TUMOTE3a, TEOpUs, 3aKOH, aHAJU3,
CUHTE3, KJIacCU(pUKaLUs, NEPUOANYHOCTb, HAOIIOACHHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHUE,



MOJIEIb, SIBIICHHE.
dwusmuka: Marepus, aToM, HIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU]I, H30TOIIbI,

pPaIuOaKTUBHOCTh, MOJIEKYJIa, JIEKTPHUECKUI 3apsi, BEIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE

BEIIIECTBA, r'a3, pU3nUecKue BeIMUUHbBI, €AUHHUIIBI H3MEPEHHUs, KOCMOC, TIAaHEThI, 3BE3/1b1, CoJHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpANIBI, TOPHBIE TOPOABI, MOJIE3HbIE HCKOMAeMBbIe,
TOIIJIMBO, BOJHBIE PECYPCHI.

Peanusanus MeXnpeIMeTHBIX CBA3EH MPH U3YUYEHUN XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepes
UCIIONIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IOHSATHH, TaK ¥ MOHSATHUH, SBISIOUIMXCS
CHCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbBIC MOHATHS: HAay4YHbIA (DakT, TUIOTE3a, 3aKOH, TEOpHS, aHAIN3,
CHHTE3, KJIacCU(UKAINSA, IEPHOANIHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MOACTHPOBAaHHE, H3MEPEHUE,
MOJIETIb, SIBIICHHE, TAPHUKOBBIN 3(PEKT, TEXHOJIOTHS, MaTepHAaIbI.

Owuszuka: Marepus, aroM, OJJIGKTPOH, TIPOTOH, HEHUTPOH, WOH, HYKIWA, W30TOIIBI,
PazInOaKTHBHOCTbD, MOJIEKYJIA, AIEKTPHUUECKUI 3apsi/l, MPOBOJIHUKH, MTOIYIIPOBOIHUKH, JHIICKTPUKH,
¢doTO37EeMEHT, BEMIECTBO, TeNo, O0BEM, arperaTHoe COCTOSHUE BeUIeCTBA, ra3, pacTBOD,
pPacTBOPUMOCTh, KPUCTAJUINYECKAsT PEIIETKA, CTUIABbI, (PU3MUECKUE BEIUYHHBI, €IMHUIIBI N3MEPEHUS,
KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, CONHIIE.

buonorus: gorocuHTe3, NBIXaHKE, OHMOChEpPa, SIKOCUCTEMa, MUHEPAIbHbIE YI00pSHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

[eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOJBI, TOJE3HBIE HCKOIAEMBbIC,
TOIUINBO, BOJHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE PE3yJbTAaThl OCBOGHUS MPOTPaMMbl OCHOBHOTO 0OOmIero oOpa3oBaHHUs
JOCTUTAIOTCS B X0/€ OOyuYeHHs] XMMHHM B €IMHCTBE y4eOHOW M BOCIHMTATENBHOU IESATEIHHOCTH B
COOTBETCTBUHU C TPAAULMOHHBIMH POCCHUICKMMHU COLIMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU
LIEHHOCTSAMU, NIPUHATHIMM B OOILIECTBE NpaBWJIaMH U HOPMaMM IIOBEIECHHS MU CIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIMH 00yYatOIINXCsl.

JIMYHOCTHBIE ~ pEe3yJIbTaThl OTPaXKal0T TI'OTOBHOCTh OOYYaIOUIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACIIMPEHHE OIIbITA ACATEIbHOCTU Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) mMaTpMOTHYECKOTr0 BOCIUTAHUSA:

LIEHHOCTHOTO OTHOULICHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHMMAHUS 3HA4YeHHUsS XUMHUYECKOM HayKh B IKM3HM COBPEMEHHOIO OOIIEeCTBa,
CHOCOOHOCTH BJAJETh JIOCTOBEPHOW HWH(pOpMAIMEHd O MEepPENIOBBIX JOCTHIKCHHAX M OTKPBITHIX
MHUPOBOH M OT€YECTBEHHOIN XMMUHU, 3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUAX 00 YCTpPONCTBE MUpA U
o0I11eCTBa;

2) rpaKIaHCKOT0 BOCIIMTAHMSA:

IPEJCTaBICHUS] O COLMAIbHBIX HOpMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
yueOHOHMCCIe10BaTeNbCKOW, TBOPUECKOW U JIPYI'MX BHJIAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH JE€ATENbHOCTH IPH BHINOJIHEHUU Y4eOHBIX, IO3HABATEJBHBIX 337a4,
BBIIOJIHEHUM XHMUYECKUX HKCIHEPUMEHTOB, CO3JIaHMM Y4YeOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILIM B IIpoliecce 3TOH yueOHOH AeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE MOBEJICHUE U MOCTYIIKHA CBOMX TOBapHILEH C MO3UIMHM HPAaBCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUs MOCIEACTBUM MTOCTYIIKOB;

3) UEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE U XUMUYECKON PEaKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Da3BUTHUSl HAayKH M COCTABJISIIOIIME OCHOBY JJIsi MOHMMAHHUS CYIIHOCTH
HAyYHOM KapTUHBI MHUpA, NPEACTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPHUPOJIBI,
B3aMMOCBS351X YEJIOBEKA C IIPUPOJHOM CPEOi, O POIU XMMHUH B IIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAaIlpaBJICHHbIE Ha IIOJy4€HME HOBBIX 3HAaHUH 10 XUMUH,
HeoOXonuMble Uil OOBSICHEHUs HAOMIOAAaeMBIX TIPOLIECCOB M SBJICHHUM, IO3HABaTEIbHOM,
UHPOPMALIMOHHOM M YMTATEeNbCKOM KYyJIbTYpHI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIBHOM paboThI ¢
y4eOHBIMM TEKCTaMH, CIPaBOYHOM JMTEPAaTypoM, JTOCTYNHBIMH TEXHUYECKHMMH CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUHA;

UHTEpeC K OOYYEHHIO M TIO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W MCCIIENOBATENbCKON JEsITeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) ¢dopMUpOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOT'0 OTHOIIEHHUS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha
3JIOpOBBINM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUIM U HEMPUITHE BPEIHbIX MPUBbIUEK (YNOTpeOIeHNs
aJIKOTOJIsl, HApKOTUKOB, KYypEHHUs), HEOOXOJMMOCTH COOJIOJEHHUS TpaBuil O€30MacHOCTH MpH
oOpallleHnU ¢ XUMHUYECKUMH BEIIeCTBaMU B OBITY U peabHOU KU3HU;

5) TpyaoBOro BoCHUTAHHUS:

UHTEpEeC K MPAKTUYECKOMY HM3Y4YeHMIO Mpodeccuil M Tpyna pasMyHOTO poja, yBaKEHHE K
TPYLy W pe3yibTaTaM TPYJOBOW JEATEIBHOCTH, B TOM UYHUCJIE Ha OCHOBE NPUMEHEHUS NPEIMETHBIX
3HaHUH MO0 XUMHH, OCO3HAHHBIA BHIOOP MHIMBHYaIbHON TPAEKTOPUH MPOIOJIKEHUsT 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMMH, OOIIECTBEHHBIX WHTEPECOB H
NOTPeOHOCTEH, yCHenHol npodeCcCHOHATBHONU NESTEIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHMH,



TOTOBHOCTb aJallTUPOBATHCA B IPOPECCHOHATIBHON cperie;

6) IK0JIOrM4YeCKOro BOCIUTAHUS:

9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOLICHHE K IPUPOJE KaK HCTOYHHUKY *XU3HM Ha 3emie,
OCHOBE €€ CyILEeCTBOBAaHUS, IOHUMAHME LEHHOCTH 370pOBOro M 0e30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3UYECKOMY M IICUXUYECKOMY 3]I0POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIOJIeHHsl MpaBuil 0€30MacHOro MOBEACHUs NpHU paboTe ¢ BELIECTBAMHU, a TAKXKE B
CUTYalUsAX, YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHHUSA, MOJIydaeMble MPU U3YYEHUU XUMMHM, JUIsL peLIeHMs 3ajad,
CBSI3aHHBIX C OKPY’KaIOLIEH IIPUPOAHON CPEOU, IS MOBBIICHUS YPOBHS YKOJIOTUYECKON KYJIBTYPBI,
OCO3HAHMS TIOOATBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIEeM M MyTeH MX PEUICHHsS MOCPEICTBOM
METO/I0B XMMHH, SKOJOTUYECKOI0 MBIIIJICHUS, YMEHHsS PYKOBOJACTBOBATHCSA MM B II0O3HABATEJIBHOM,
KOMMYHUKATUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMeTHBIX PE3YNbTATOB BBIACISAIOT 3HAYUMBIE IS  (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHble MOHATHS (3aKOH, TEOpHsl, NPHHLMI, TUnoTe3a, (akT, cucTema,
IpolecC, IKCHEPUMEHT U JpPYyroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHMM W3 3THUX MpeIMeTOB (OPMHUPOBATH IPEICTABICHUE O
LIEJIOCTHOM HayyHOW KapTMHE MHpa, U YHHBEpCalbHble yueOHble NIEHCTBHs (T103HABaTEJIbHbIE,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIE), KOTOpble oOecrneyuBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO! AEATEIbHOCTH.

ITo3HaBaTe/bHbIE YHHBepPcaJbHbIe y4eOHblIe 1elicTBUS

ba3oBble Jlornyeckue 1eMCTBHA:

YMEHUS UCIIOJIB30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHS IIPY OCBOCHUU 3HAHUM: PaCKpbIBaTh
CMBICI XUMHYECKHX MOHSATUHN (BBLAEIATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABINBATH B3aUMOCBS3b C
JPYTUMH TIOHSTUSMH), UCIIOJIB30BaTh MOHATUS ISl OOBSCHEHUS OTACIBHBIX (DaKTOB W SIBICHUM,
BbIOMpATh OCHOBAHUS M KPUTEPUM [Js KIacCU(PUKAIUU XUMUYECKUX BEIIECTB M XHMHUYECKUX
peakuMii, yCTaHaBIMBAaTh MPUYUHHO-CIIEJACTBEHHBIE CBSI3UM MEXIy OOBEKTaMHU H3YUYEHMS, CTPOUTH
JOTMYECKUE pAacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, I10 aHAJIOTWHU), JAeJaTb BBIBOABI H
3aKIIIOYECHUS,

yMEHHE MNpPUMEHSATh B Mpollecce MO3HAHMUA TMOHATUSA (IPEIMETHble U MeTalpeaMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJNb3yeMble B XHUMHH, IpeoOpa3oBbIBaTh LIMPOKO
IpUMEHSeMble B XUMHM MOJICNIbHbIE MPEJCTAaBICHUS - XMMHYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4ueckast GopMyJia U ypaBHEHUE XMMHUUECKON peakluu - IpU pelIeHUH Y4eOHO-TI03HaBaTEeIbHbIX
33/1a4, ¢ YYETOM ITUX MOJCIBHBIX IPEACTABICHUN BBIABIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB - XMMHYECKHX BEIIECTB U XUMHUUYECKUX PEaKUUi, BBISBIATH OOLIHMe
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSI3M W NPOTUBOPEUYHsS B M3y4aeMbIX IpoLEccCax M
SABJICHUSIX.

Ba3oBble uccienoBarebCKkue AeiCTBUA:

YMEHHUE HUCIIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA II03HAHUS, 4 TAKXKE B
Ka4yecTBE OCHOBBI Uil (POPMHPOBAHUS TUIOTE3bl MO MPOBEPKE NPABHIBHOCTU BBICKA3bIBAEMBIX
CYXICHUN;

npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHUIO, OPraHU3allMM W MPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJOM IIPOIEcca, CaMOCTOSTEIbHO NMPOTHO3UPOBATH €ro
pe3yabTar, (GopMmyiupoBaTb 000OLIEHHS M BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHOIO OIbITa,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOesIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U HWHTEPIPETHPOBATH UH(DOPMALMIO Pa3IHYHBIX BUAOB U
dbopM TmpencTaBiIeHMs, IMOITy4aeMyl0 W3 Pa3HbIX HMCTOYHHMKOB (HAay4HO-TIOMYJISIpHAs JHUTepaTypa
XUMHYECKOTO COJIepXKaHUsl, CIpaBOYHbIE MOCOOus, pecypchl VMHTepHETa), KpUTUYECKH OLICHUBATh
MIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE TPHUMEHATh pa3IMyHbIE METOJbl M 3alpOChl MPH IMOHMCKE U 0TOOpe MHpOpManuud H



COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUIsl BBIOJHEHHUS YYEOHBIX M TO3HABATENBHBIX 33734
ONpEeNeIEHHOr0 THMA, TNPUOOPETEHHE OIbiTa B O0JAaCTH HCIOJBb30BaHUS HMH(OPMAIIOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIAZICHHE KYJIbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNIbHYIO (hOpMY MpecTaBlieHus: WH(opManuu
U WUTIOCTPUPOBATH pEIlaeMble 33Jaud HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu, OpYrUMH (GopMamMu
rpaduKu U UX KOMOMHAITUSIMH,

YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4eOHOM U HCCeI0BaTeIbCKOM
JEeSATENIbHOCTH MHGOPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 XO34iCTBa M TPaHCIIOpTa Ha
COCTOSTHUE OKPY>KaIoILel IPUPOTHOMN CpeIbl.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHUS 3aJaBaTh BOMPOCH (B XOJIe Iuajgora u (Wih) JUCKYCCUM) MO CYIIECTBY OOCYX IAaeMOi
TEMBI, POPMYJIMPOBATH CBOM MPEI0KEHUSI OTHOCUTEIILHO BBIMIOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHMS IPEACTABIATH IOJIYYEHHBIE PE3YJbTaThl IIO3HABATENIbHON NEATEIbHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JIelaTh MPE3EHTALMIO PE3YJIbTaTOB BBINOIHEHHUSI XUMUYECKOT0 3KCIEPUMEHTA
(;1TabopatopHoro ormbITa, J1a00paTOpHO PabOThl MO HCCIENOBAHUIO CBOWMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

yMeHHsS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIbHON H
HCCJIEIOBATENILCKOM NIEATENBHOCTH MPH PEIICHUU BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE ydé€ra OOIIMX
WHTEPECOB M COTJAacOBAaHUA MO3UIMH (00CyXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBUI, OMpeaesieHne KPUTEpUEB MO OIICHKE KauecTBa BBIMOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEIENATh LEIu JeATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTD,
KOHTPOJIMPOBATh M TPU HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO NIESATEILHOCTh, BHIOMpPATh Hambolee
3 PeKTHBHBIE CIIOCOOBI pemieHns y4eOHBIX W TO3HABaTENbHBIX 3a/1a4, CAMOCTOSITEIIbHO COCTABIISAThH
WIN KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JIEUCTBUM IPU BBINOJIHEHUU 33JaHUN C Y4ETOM
NOJy4YeHHUs HOBBIX 3HaHMH 00 H3ydyaeMbIX OOBEKTaxX - BELIECTBAX W peaklUsX, OIEHUBATh
COOTBETCTBHUE IOJIyYEHHOTO PE3yJIbTaTa 3asiBICHHOMN L€, YMEHUE HCIIONIB30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/IaraéMble B yCIIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOEHHUIO  00s3aTE€IBHOIO  COJAEpIKaHUS,
YCTaHOBJIEHHOT'O IaHHOH (esiepanbHOil paboueit mporpaMMoi, BBLAEISIOT: OCBOEHHBIE
00y4aroIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUM, crienupuyecKkue Ui IpeIMeTHON
obnactu «XUMHSD», BHIBl ACSITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAaHHUS, €r0 WHTEPIPETAlNH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYyaIHSIX.

K koHIly 00yueHus B 8 kyacce npegMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
pPacKpbIBaTh CMBICA OCHOBHBIX XMMHMUYECKHUX TOHSATHI: aTroM, MOJIEKyla, XUMHUYECKUN DIEMEHT,
IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJIHAsA), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JI0Js XMMHUYECKOIO JJIEMEHTa B COCIUHEHHMH, MOJSPHBIM OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHWS, XHMHUYECKas peakuus,
KJaccu(UKalusl peakuuid: peaklMM COeIWHEHMs, PEaKIMM pa3lokKeHUs, PEaKIUd 3aMelleHus,
peakuuu OoOMEHa, 3K30- W DHIOTEPMUYECKHE DPEaKLMHU, TEIUIOBOM 3(QEeKT peakiuu, sSApo aToma,
AIIEKTPOHHBINA CJIOM aToMa, aToMHas OpOWTanb, paauyc aTOMa, XHMHUYECKas CBS3b, MOJSApHAsS U
HemnoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTMOH, aHUOH, PacTBOp, MaccoBas 0
BelecTBa (IMPOIICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHATUH W MPUMEHSTHh 3THU MOHATHS MpU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHHsT (OpMyJ BellecTB M ypaBHEHUH
XUMHYECKHUX PEAKIUM;



OTIPE/CNATh BAJIECHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHECHUSX, CTCTIICHb OKHCIICHUS
DJICMEHTOB B OWHAPHBIX COCAMHCHHSIX, NPUHAMJICKHOCTh BEIIECTB K ONPEICIEHHOMY KIaccy
coequHeHUN 1Mo (GopmyrnaMm, BUJ XUMHUYECKOW CBS3U (KOBAJCHTHAs W WOHHAs) B HEOPTaHMYECKHX
COC/IMHEHUSIX;

packpbiBaTh cMmbici Ilepumonnueckoro 3akona [[. M. MenneneeBa: AeMOHCTpUpPOBAaTH NOHUMaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX NoJiokeHus B [lepuoguueckoit
CHUCTEME, 3aKOHOB COXPaHEHUs MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4EHHUs], 3aKOHAa ABOTapo;

ONKCHIBATh U XapakTepus3oBaTh TaOnuuHyro ¢opmy Ilepuoguyeckoil cHCTEMbl XHUMHUYECKUX
9JIEMEHTOB: pa3iMyaTh MOHSATHUSA «rJaBHas mnoarpynmna (A-rpymma)» u «mobouynas noxarpynna (b-
rpynmna)», Majble u OOJbIINE TEPUOIbI, COOTHOCUTh O0O3HAYEHUs, KOTOPHIE MMEIOTCS B Ta0JHIle
«Ilepuogmueckas cucremMa xumuueckux diemeHToB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijpa, oOIIee YHCIIOo
AJIEKTPOHOB U PacIpeiesIeHNe UX MO JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATh XUMHUYECKHUE JJICMECHTHI, HCOPTAHWYCCKUE BEIICCTBA, XUMUYCCKUE PEAKIHH (I10
YHUCITy ¥ COCTaBY yYaCTBYIONIMX B PEAKIUH BEIIECTB, 110 TETUIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB pAa3IMUYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHH COOTBETCTBYIOIIUX XHMHYECKUX
pEaKIM;

IIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYK) MOJIEKYJIAPHYIO WU MOJISIPHYIHO MAacChl BEIIECTB, MAacCOBYHO JOJIO
XUMHYECKOT0 3JIeMeHTa 10 (opMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKInu;

IPUMEHATh OCHOBHBIE OIEpAallMUd MBICIUTEIbHON JAESTENbHOCTH - aHajJu3 M CHHTE3, CPaBHEHHME,
000011eHIe, cucTeMaTH3aIuIo, KIacCU(UKAIINIO, BBISIBICHHE MPUYMHHO-CIICJCTBEHHBIX CBSI3eH - IS
M3Y4YeHUs CBOWCTB BEIIECTB M XWMHUYECKHX PEAKIMil, €CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS -
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIN);

CJIeIOBATh MIpaBUJIaM IMOJIb30BAHMS XUMUYECKOH MOCYI0M 1 1a00paTOpHBIM 000PYI0BAHUEM, & TAKXKE
mpaBujaM oOOpamieHusi C BEHIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBITIOJIHEHUIO
1a00PATOPHBIX XUMHYECKUX OIBITOB MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOIA
U KHCJIOpOJia), NPUTOTOBJIEHHUIO PAcCTBOPOB C OINpEeAEHEHHOW MaccOoBOM J0jiell pPacTBOPEHHOIO
BEILIECTBA, TUIAHUPOBATH M MPOBOJAUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB
nieioued U KUCIOT ¢ MOMOMIbI0 MHIMKATOPOB (JakMyc, (GeHoNnpTaNenH, METUIOpAaHX U JpyTHeE).
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Vpokos: 18Kourponsusix: 11IepBOHaYaTBHBIE XUMUYECKUE TTOHATHS

VYpoxk 1

[IpenmeT xumuu. Ponbs XUMUY B )KA3HU YEIOBEKA. XUMHUS B CUCTEME HayK. BBOAHBIN HHCTPYKTaX IO
TeXHUKEe 0€30I1aCHOCTU

Ypok 2

Meroasl mo3HaHus B XMMUU. Tena 1 BemecTsa

Ypoxk 3

[IpakTuueckas padota "IlpaBuna paboTsl B 1a00paTOpUu U MPUEMBI 0OpAIIEHHS € JTa00PaTOPHBIM
obopynoBanreM"

VYpox 4

UucTteie BemecTBa u cMecH. CriocoObI pa3eieHus cMecei

Ypok 5

[IpakTuueckas padota "OuncTka 3arps3HEHHON MOBapEeHHON COIH"

Ypok 6

®uznyeckre U XuMuyeckue sBJieHus. [Ipu3Haku XUMUUECKUX peaKLUii

Ypok 7

ATOMBI 1 MOJIEKYJIbI

Ypok 8

XUMHUYECKUH 3JIEMEHT. 3HAKU XUMUYECKUX 3JIEMEHTOB

Ypok 9

IIpocTeie U CII0KHBIE BELECTBA

Ypoxk 10

Xumnueckue Gopmyibl. IHAEKCHI. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTBA

VYpok 11

OtHocuTeNbHAs aTOMHAs ¥ MOJIEKYJIIpHasi Macchl. MaccoBast 10Jisi XMMUYECKOTO AJIEMEHTA B
COEIMHEHUU

Ypok 12

Brruncnenne MaccoBoi A0IM XMMHUYECKOTO 3JIEMEHTA M0 (PopMyJie coeTuHEHUS

Ypoxk 13

BanentHocts. CocTaBieHne XuMHuuecKux GopMys1 OMHAPHBIX COEANHEHUN

VYpok 14

Omnpenenenre BAJICHTHOCTH XUMUYECKUX JIEMEHTOB 110 OpMyJIaM MX COSIMHEHUN

Ypok 15

Xumnueckue ypaBHeHus. KoaddunneHTsl. 3aKoH COXpaHEHUS! MACChl BEIIECTB

Ypok 16

Tumpl XUMUYECKUX peakIyii (COeTUHEHHS, PA3I0KEeHUs, 3aMeIeHHsI, 00MEeHa)

Ypok 17

O060061menune u cucTemMaTu3aus 3HaHuK 1o Teme «IlepBoHaYaTbHBIE XUMHUECKUE TIOHATHUS
Ypok 18

KonTponbnas padota «IlepBoHauanbHble XUMUYECKHE TTOHITHSY

Kp

CeepHyTs 13
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Vpoxkos: SKoutponsusix: 0Kucnopoa. Bogopon

Ypok 19

AHanu3 UTOTOB KOHTPOJILHON paboTs! 1o TeMe "[lepBonavyanbHble xumMuyeckune nousaTus". Kuciaopox —
XUMHMUYECKHH 3JIEMEHT U ITpocToe BeniecTBo. O30H. CocTas Bo3yxa

Ypoxk 20

duznueckre U XMMUYECKUE CBOMCTBA (peakluu OKHCIeHHs, ropeHue) kuciaopoaa. [lonstue 06 okcuaax
Ypok 21

[Tonyuyenue u npUMEHEHUE KUCIOPOa

Ypok 22

[IpakTuueckas padota «IloayueHue u coOupanue KUciaopoza, U3y4eHrue ero CBOUCTBY

Ypoxk 23

TennoBoii a3¢ ekt xumuueckux peakiuil. [lonsTre 00 5K30- U SHAOTEPMHUUYECKUX PEaAKLUAX

3



Vpokos: 3Kourposnsusix: 0Bogopoa. IloHsATHE 0 KUCIOTAaX U COMAX

Ypok 24

Bopopoa — xuMuueckuii 3EMEHT U IPOCToe BeliecTBO. Dusnueckue 1 XuMUUECKHUE CBOMCTBA BOJOPO/Ia
Ypok 25

[Tonyuyenue u npuMmenenue Bogoposa. [loHaTre o KUCI0Tax U COMAX

Ypoxk 26

[IpakTuueckas padota "Ilomyuenue u coOupanue BOAOpOAa, N3y4eHUE €ro CBOMCTB"

Vpoxkos: 6KontponsHeix: 1[I0OBTOpeHNE N3yUEHHOTO

Ypoxk 27

Monb — equHUIA KOJIMYECTBA BellecTBa. MoisipHas Macca

Ypox 28

3akoH ABorazipo. MossipHslii 00BEM ra3oB

Ypoxk 29

Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIHIA

Ypoxk 30

OO0bEMHBIE OTHOIICHUS T'a30B MPU XUMUYECKUX PEAKIIHSIX

VYpoxk 31

O06o0mieHne u cucremaTu3anus 3HaHul no remam «Bo3nyx. [onstue o razax. Kucinopoa. Oxcuabi»,
«Bopopoa. [Tonsitue o kuciorax u coysix», « KonmyecTBeHHbIE OTHOILIEHUSI B XUMUN»

Ypok 32

Konrponbnas pabora no remam «Boznyx. [lonsarue o razax. Kucinopon. Oxeuasy, «Bonopon. Ilonstue o
KHUCJIOTaX U COJsix», «KonnuecTBEHHbIE OTHOIICHUSI B XUMUN»

Kp
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Vpokos: 6Kontposnsubix: 0Boga. PactBopsl. [TonsTHE 00 OCHOBaHUSX

Ypok 33

AHanu3 UTOTOB KOHTPOJIbHOU paboThl. Bona B mpupoe. KpyroBopoT Bob! B ipupo/e. 3arps3HeHne
pUpPOHBIX BoA. dusnueckue cBONCTBA BOAbBI

Ypok 34

XUMUYECKUE CBOMCTBA BOABL. B3anmoaeicTBrE BOBI C METAIIIIAMH

Ypok 35

XHWMHUYECKHE CBOMCTBA BOABI. B3anmoaelicTBHE BOABI ¢ OKCUIAMU METANIOB U OKCUAAMHU HEMETAILJIOB.
CoctaB ocHoBaHui. [ToHsATHE 00 MHIMKAaTOpaX

Ypok 36

PactBopel. PactBoprMoOCTh BeniecTs B BoAe. MaccoBas 10J11 paCTBOPEHHOIO BEILIECTBA B paCTBOPE
Ypok 37

[Tpaktrueckas padota "[IpurororneHue pacTBOPOB ¢ ONPeAeIEHHON MacCOBOM J0Jiel PaCTBOPEHHOTO
BemecTna"

Ypok 38

O06o00uieHne u cucremaTtusanus 3HaHui o treme «Bona. PactBopsl. [TonsTrne 06 OCHOBaHUAX»
CaepHyTb |
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Vpoxkos: 16Kontponsaeix: 1OCHOBHBIE KIIACCHI HEOPTAHWYECKUX COCTUHCHUN

Ypok 39

Knaccudukanus Heopranuueckux Bemiects. OKCUIbL: COCTaB, Kilaccu(ukalys 1 HOMEHKIIaTypa
Ypok 40

®uznyecKre 1 XMMUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB

Ypox 41

CriocoObI OTy4YeHUS] OKCUIOB

Ypoxk 42

OcHoBaHus: cOCTaB, KjaccU(pUKaIMsl, HOMEHKIATypa

Ypoxk 43

®uznyeckre 1 XMUMUYECKHUE CBOMCTBAa OCHOBaHMI

Ypok 44

Crioco0blI oTy4eHus: OCHOBaHHMA

Ypok 45



Kucnotsr: cocTas, kiraccudukanys, HOMEHKIATypa

Ypok 46

du3NYEeCKNe U XUMUYECKUE CBOMCTBA KUCIOT. MHIUKATOPHI

Ypoxk 47

CriocoObI MOTyueHUs] KUCIIOT

Ypox 48

AMdoTepHbIe OKCHIBI U THIPOKCHIBI

Ypoxk 49

Conu (cpennue): HOMEHKIIATYpa, CIIOCOOBI TIOTyYCHHUS

Ypok 50

XuMHYEeCKHEe CBOMCTBA coJiel (B3aMMOICHCTBHE ¢ METaJUIaMH, KUCJIOTaMU, IIeJI0YaMH U COJISIMH )
Ypoxk 51

I'eneTnueckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUUECKUX COCAUHEHUN

Ypok 52

[TpakTrueckas paboTa «Pemenne skcrepuMeHTaIbHBIX 33/1a4 10 TeMe « OCHOBHBIC KJIaCChI
HEOPraHUYECKUX COCTMHEHUN»

Ypok 53

O060061menue u cucTeMaTH3alys 3HaHuK 1o TeMe «OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COSAMHEHUN
VYpok 54

Konrponbnas pabora no remam «Boga. PactBopbi» 11 « OCHOBHBIE KJIAaCChI HEOPIaHUYECKUX
COCJTUHCHUIN

Kp
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Vpoxkos: SKontponsusix: Ollepuoanueckuii 3akon u Ilepuoanyeckas cucreMa Xumuieckux snementoB . U.
MengeneeBa. CTpoeHue aroma

Ypok 55

AHanu3 UTOTOB KOHTPOJILHOU paboThl. [lepBbie MONBITKY KIIAaCCU(PUKAIIUN XUMUYECKHX JJIEMEHTOB.
[TonsiTHe 0 rpymnmax cXOQHbIX 3JIEMEHTOB

Ypok 56

ITepuonuueckutii 3akoH [1. 1. MenaeneeBa u ero 3HaueHue. [lepuoguyeckas cucreMa XUMUYECKHX
anemeHToB /1. 1. Menzaeneera

Ypok 57

Cocras atoma. M30ToIb!

Ypok 58

CrtpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB TIepBbIX 20 XUMUYECKUX ieMeHToB [leproaudeckoit
cuctemsl [. 1. MeHnneneena

Ypok 59

XapakTepucTHKa XUMHAYECKOTO 3JIEMEHTA MO ero nojoxeHuro B [lepuoanueckoit cucteme /. 1.
Menneneena

7

Vpoxkos: 6KorTponbabix: 0 XuMudeckas CBsa3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIC PEAKIIUN

Ypoxk 60

DNEeKTPOOTPUIIATENHFHOCTh AaTOMOB XUMHUECKHUX deMeHTOB. KoBasieHTHas CBSI3b

Ypok 61

Honnas cBs3b

Ypok 62

CTeneHb OKUCICHUS

Ypoxk 63

OxkuciurensHO-BoccTaHOBUTENbHBIE peakiu (OBP). TIporieccsl okucIeHrs 1 BOCCTaHOBICHHUS.
OKuCaUTeIn 1 BOCCTAHOBUTEIU

Ypok 64

Kpucrannumueckue pemerku

Ypok 65

O06o00menne u cucremaTusanus 3HaHu# 1o remam «lleproanueckuii 3akoH u Ilepuognueckas cucrema
xumuueckux 3nemeHToB Jl. . Menneneesa. CtpoeHne aroma» U « XumMu4deckas cBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN»



CeepuyTs 1

Vpoxkos: 3KontponsHeix: 0II0OBTOpeHNE N3yYEHHOTO
Ypoxk 66

PesepBHbIii ypok

Ypoxk 67

PesepBHbIii ypok

Ypox 68

PesepBHbIii ypok



