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ITosicHUTENBLHAA 3aNIHCKA

Heau n 3a1a4u, HanpaBJIeHHbIE HA PeaJN3alHIo JaHHOH padoueiinporpaMMbl

Hean: popMupoBaHre CHCTEMBI 3HAHUIM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
nu YMCHI/Iﬁ JUJIA 6C3OHaCHOI‘O HCIIOJIBb30BaHUsA BCUICCTB U MaTepI/IaJIOB B 6LITy, CCIIbCKOM
XO34MCTBE M Ha MPOM3BOACTBE, PCEUICHUS IPAKTHUYECKHX 3a/Jad B TIOBCEIHEBHOM JKHM3HHU,
NpEeAYNPEXKACHUS IBJICHUN, HAHOCSIIUX BPE]l 3/I0POBbIO YEJIOBEKA U OKPY>KAIOIIEH cpeie.
3agaun:

v’ oceoums eaycueiiwiue 3nanus 00 OCHOBHBIX MOHSATHUAX M 3aKOHAX XUMHH, XMMHUYECKOH
CHUMBOJIUKE;

v’ oenadems ymenusmu HabIIONATH XUMUYCCKHUE SBICHHUS; TTPOBOINTH XMMUUYECKHIT SKCIIEPUMEHT,
coOmro/1asi MpaBuiia TEXHUKH O€30MAaCHOCTH; MPOU3BOJIUTH PAcueThl Ha OCHOBE XMMHYECKUX
dbopMyI BeUIecTB U YpaBHEHUM XUMUYECKUX PEaKIINiil; yCTaHABINBATh MPUYMHHO-CIIEICTBEHHBIC
CBSI3U MEXY COCTaBOM, CTPOCHHUEM, CBOMCTBAMH M MPUMEHEHHEM BEIIECTB;

v’ paseusamv TO3HABATENbHBIC HMHTEPECHl M HHTEUICKTYaIbHBIE CIOCOOHOCTH B IpOIEcCe
MPOBEJCHUS XHMHUYECKOTO OKCIEPHUMEHTa, CaMOCTOSITEIIbHOTO MPHOOpETEeHUs 3HAHUW B
COOTBETCTBUU C BO3HUKAIOIIMMHU KU3HEHHBIMH MOTPEOHOCTIAMH;

v’ gocnumuigams OCMBICICHHE COOCTBCHHON MESATEIPHOCTH B KOHTEKCTE 3aKOHOB HPHPOIBI;
MOHUMAHWE 3HAYMMOCTH XMMHYECKOTO 3HAHUS JUIsl KaXJIOTO YeJIOBEKa HE3aBHUCHUMO OT €ro
npodeccCuoHaNBHOM NesTeNbHOCTH;

v npumensmp noydcHHBIC 3HAHUSA U YMEHUS HA [PAKTHKE JUIS OOBSICHEHHS H IPOTHOSUPOBAHHUS
MPOTEKAHUS XUMUYECKUX MTPOIIECCOB.

Copep:xaHue MporpaMMbl HaMPaBJICHO HA OCBOCHHE yUalTUMUCs 0a30BbIX 3HAHHM,
dbopmupoBanne 0a30BbIX KoMIieTeHTHOCTEN U Y Y]], uTo cooTrBeTcTBYeT TpeboBanusm OI'OC k
OCBOEHHIO 00YyJaIOIIMMUCS y4eOHOTO peIMeTa XUuMus. BriporpaMmy BKITIOUEHBI BCE TEMBI,
MPEAYCMOTPEHHBIE TPUMEPHON MPOrpaMMoi y4eOHOTo Kypca.

PaGouas mporpamma COOTBETCTBYET aBTOPCKOIA.

st OlleHKH JOCTHXKEHUN TUTAaHUPYEMBIX PE3YJIbTaTOB MCIOJIB3YIOTCS (POPMBITEKYIIIETO KOHTPOJIS:

- MMPOBEPOYHBIE PA0OTHI, CAMOCTOSATEIbHBIE PA0OTHI,

- KOHTPOJIbHBIE Pa0OTHI,

- IIpaKTUYEeCKHe PabOThl, SKCIIEPUMEHTAIIbHBIE 3a/1a4H,
- TECTBI, COJAEPIKAIINE 3aKPHITHIE U OTKPBITHIE 3a1aHUs
- 3a4eThl, 3alI1Ta IPOEKTOB

IlnanupyemMble pe3yabTaThbl OCBOEHHSI YUeOHOI0 NpeaMeTa « XuMHs»

IIpenmeTHble pe3yJbTAThl CBS3aHbBI ¢ OBIajeHueM obydaromumucs ¢ 3[1P ymeHusmu,
crienuPUIecKuMU I TaHHOW TPEIMETHOW O00JacTH, BUIAMHU JACSITEIBHOCTH MO TOJYy4YCHUIO
HOBOTO 3HAHHUS B paMKax y4eOHOTO NpeIMeTa, ero MPUMEHEHUIO B YYEOHBIX M COIMAIBHBIX
CUTYallHsIX, BIaJCHUE TEPMHUHOJIOTUEN, KITFOUEBBIMH MOHATHSIMHU.

[IpenmerHble  pe3ynbTaThl OCBOEHHUS  Y4eOHBIX mpeameroB  oOyuatommmmucs ¢ 3[1P
OpPUEHTUPOBAHbI Ha OBJIAJIEHHE MU 0011e00pa30BaTeNbHON M OOIIEKYIbTYPHOU MOATOTOBKOIM,
COOTBETCTBYIOIIEH 00pa3zoBaTeIbHOI MporpaMmMe OCHOBHOTO 00pa3oBaHusl.

Xumus:
1) (dbopMHpOBaHUE NEPBOHAYAIBHBIX MPEACTABICHUN O BELIECTBAX, MX MPEBPAILCHUSIX U
IPAaKTUYECKOM NPUMEHEHHUH; OBJIQJICHUE MOHITUHHBIM aIllapaToM U CUMBOJIMYECKHM SI3BIKOM
XUMHUU;
2) OCO3HaHME OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMMHYECKOH HAyKu Kak oOOJIacTH
COBPEMEHHOTI'0 €CTECTBO3HAHUS, XUMHUYECKUX MPEBPAILICHH HEOPTaHMUECKUX U OPraHMYECKUX



BEILECTB KaK OCHOBBI MHOTHUX SIBJICHUMN XUBONU HEKUBOU IPUPOJBL;

3) OBJI/ICHUE OCHOBAMU XHWMHYECKOM TPAaMOTHOCTH: CIOCOOHOCTHIO aHAJIM3UPOBATh M
O00BEKTHBHO OLICHUBATH XKHU3HCHHBIC CUTYAIMH, CBA3aHHBIC C XMMHEH, HABBIKAMH O€3011acHOTO
oOpamieHus ¢ BENIeCTBAMU, HCITOJIb3YEeMbIMH B TIOBCEIHEBHOM JKU3HU; HABBIKAMU YKOJIOTUYCCKU
0€30I1aCHOTO TOBEICHUS B IIEISIXCOXPAHEHUS 3/I0POBbS U OKPYXKAIOIICH CPEIIbl;

4) dbopMHpOBaHHE YMEHHWI YCTaHABIMBATh CBSI3U MEXKIY pETbHO HAOJII0IaeMBIMH
XUMHYECKHMH SIBJICHUSIMU M TIPOLIECCAMU, IIPOUCXOSIIIUMI BMUKPOMHUPE;

5) NpUOOpETeHUE ONBITa KCIOJIB30BAHHS PA3TUYHBIX METOJOB H3YYEHHUS BEIIECTB:
HaOJI0IeHNS 32 MX PEBPALICHUSIMHU IPU MPOBEACHUHN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C MCTOJIh30BAaHUEM JTAOOPATOPHOTO 000PYIOBaHUS UTIPHOOPOB MO PYKOBOJICTBOM I€AT0ra;

6) (dbopMUpOBaHHE TIPEJCTABICHUH O 3HAYCHUM XHUMHYECKOH HAyKH B PCIICHHUH
COBPEMEHHBIX HJKOJIOTUYECKUX MpOOJIeM, B TOM 4YHCIE B IMPEIOTBPAICHUN TEXHOTEHHBIX WU
IKOJIOTUYECKHUX KaTacTpod.

OcobenHocTH aganTanuu padoyeil NporpaMmsbl 1o npeaMeTy «XuMus»

OOyuenue npeaMeTy «XuMUs» JeTel ¢ 3a1ep’KKOM CUXUYECKOT0 Pa3BUTHS BeeTCs Ha
OCHOBE TE€X JK€ aBTOPCKMX M IIpUMEpPHBIX IporpaMM u Tex ke YMK, uro m B
o011eo0pa3oBaTesbHBIX Kilaccax. B cBs3u ¢ TpyaHoCTsIMH, Bo3HUKaommUMK y aeteid ¢ 3I1P mpu
U3y4eHUH XHMHUH, B DPa0OYyl0 NPOTrpaMMy JOJDKHBI OBITh BHECEHBI HM3MEHEHHUs. Tak, B
porpaMMe J10JDKHO OBITh BBIIETICHO JOIMOJHUTEIbHOE BpeMsl JJIsl U3Y4YEHUsl Hanbosee BaKHBIX
BOIIPOCOB, MIOBTOPEHHUS IPOIICHHOIO MaTepuala, OTpabOTKHU HABBIKOB HAIMCAHUSA XUMUYECKUX
(dbopMyn MypaBHEHUH 3a cueT TOro, YTo Hanbosee TPyJHbIE TEMBbI JAIOTCS B 03HAKOMUTEIbHOM
HOpSAJKE, a HEKOTOpble J1a0OpaTOpHBIE OIBITHI U IPAKTHUYECKUE PAaOOTHI BBIMOIHIIOTCS
BUPTYaJIbHO WM 3aMEHAIOTCS Ha feMoHcTpanuto [{OP.

JlonoTHHUTENBHOE BpeMsi, HaIPHUMEp, OTBOJANUTCS HAa H3yYCHHUE TEMBI
«CoenvHEHUS] XWMHYECKHX DJIEMEHTOB», TaK Kak OHa TIIOATOTaBIMBAET TeEpeXoa K
nocienyomei BaxxHoil teme «PactBopenue. PactBopbl. CBoMCTBa pacTBOPOB 3JIEKTPOIUTOBY.
Oco0oe BHMMaHME IPH 3TOM OOpalaeTcsi Ha OTPabOTKYy HOMEHKJIATYpbl OKCHAOB, KHUCIOT,
cojiei, Ha COCTaBJIEHHWE XUMHUYECKHUX YpPaBHEHHMH MO CBOMCTBAM YKa3aHHBIX XHUMHYECKHX
HEOPraHMYECKUX COCTUHEHUH, Ha YCTAHOBJICHHWE TE€HETHUYECKOW CBS3M MEXIY OCHOBHBIMH
KJIacCaMU HEOPraHWYECKHUX BEILECTB.

IIpu cocraBnenun paboueil mporpamMmbl MO XUMHUM g oOyueHus aereit c 3IIP
HEOO0XO/IMMO OpPUEHTHPOBATHCS HA ICUXOJIOTO-TEJarornyeckue 0coOeHHOCTH 00y4yaeMbIX U
u30eraTh Meperpy3ku padoyux MPOrpaMM H3JIHITHHUM TEOPETHYECKHM MAaTepUaOM, B MEPBYIO
ouepesib, MaTepUaAJIOM, He O0A3aTeNbHBIM JUId M3ydeHus. B pabodyio mporpamMmy MOXHO He
BKITIOYATh HE 00s3aTeNbHBIC IS U3YYEHUS BOIPOCHI, TIOCKOJIBKY OHH SIBJISIFOTCS YpPE3BBIYAITHO
TPYAHBIMU JUIi TIOHUMaHMs 3TOM KaTeropuel ydamuxcs W HE BIMSIOT Ha YCBOEHHE Kypca
XUMHA. B  03HaKOMHUTETPHOM TIOPSIKE MOXKHO paccMaTpUBaTh TEMBI, KOTOPBIE CTaHYT
00s13aTeIbHBIMU TOJIBKO B CTAapIIMX Kiaccax. ITO TeMbl «THIBl KPUCTAUIMYECKUX PELIETOKY,
«AMOTEPHOCTh OKCHJIA M THIPOKCUIA AMFOMUHUY, «[ uapokcuasl u comu xene3a (I u I1I)»,
«MonsipHblii 00beM ra3oB», «[loHATHE O CKOpPOCTHM XMMHYECKHMX peakiuid. KaTtamuzaTopbi»,
«CepHucTass U CEpOBOJAOPOJHAS KHUCIOTHI M HMX coiim». BbicBOOOIMBIIEE BpeMs MOXKHO
UCIOJIb30BaTh JJISi CUCTEMaTH3allud U 000OLIeHHUs WM NPU U3YyYSHHH MOCIenyloImux Oojee
3HAYUMBIX M CIIO)KHBIX TEM.

VYuebHblil MaTepuan HEoOXOJUMO OTOMpaTh TakUM OOpa3oM, 4TOOBI MOXKHO OBLIO
OOBSICHATh HA COBPEMEHHOM H JIOCTYITHOM JUUIsl YYAIIXCsl YPOBHE TEOPETHIECKUE TTOJIOKECHHUS,
U3y4aeMble CBOMCTBA BEIIECTB, XUMHUECKUE MPOLIECCHI, TPOTEKAIOIINE B OKPYKAIOIIEM MUPE.

bonbiioe 3HaueHue ISl MOJIHOLIEHHOTO YCBOEGHHSI ydeOHOro MaTepuaia MO0 XHUMHUU
nproOpeTaloT MEXIIPEIMETHbIE CBS3M C TaKMMU JUCHUIUIMHAMH, KakK IPHPOJIOBEICHHE,
reorpadus, ¢puszuka, ouonorus. [1lo3Bonss paccMaTpuBaTh OAMHY TOT YK€ YUEOHBIM MaTEepHal C
pasHBIX TOYEK 3pPEHHs, MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro Jy4IlIeMy OCMBICICHHIO,
0oJiee MPOYHOMY 3aKPEIUICHUIO OJYYEHHBIX 3HAaHUN U TPAKTUYECKUX YMEHHH.

Jlisa opraHuzanuu mpoiecca OOy4deHMs >KEJaTeNIbHO MPHUMEHSTHh pa3indHble (OPMBI
y4eOHBIX 3aHATHIA: Oecebl, HHTETPUPOBAaHHBIC YPOKHU, IPAKTHKYMBI,



9KCKYpPCHH, TpPYINOBYIO paboOTy, JAeNoBble HWIpbl. B KauecTBe MpennovTUTENbHBIX (opm
KOHTPOJISl 3HAaHUW, YMEHUH U HAaBBIKOB UCIOJIb30BATh KOHTPOJIbHBIE paOOThI, TECTHI, XUMHUYECKHE
JTUKTAHTBI, CAMOCTOSITENIbHbBIE PAa0OTHI.

Baxno npu pabdote ¢ nerbmu ¢ 3I1P Bkitoyats B copepikaHue MPOTrPaMMBbI BOIIPOCHI
3I0pOBbECOEpPEKEHUSI, MATEPUAT M0 TPODUIAKTUKE YIIOTPEOICHHS TICUXOAKTUBHBIX BEIIECTB,
npornaraiie 37J0pOBOro oopasa xKHU3HH.

[Ipu 1aHupoBaHuM yY4eOHOTO IIpoliecca JKENaTeabHO  MPEeTyCMOTPETh
UCII0JIb30BaHUE:!

. HETPAaTUIMOHHBIX METOJ0B U  (opMm o00yueHHs (METONOB: HATJSIHBIX
(wumroctpanus, aeMoHcTpanus, B ToM uucie [[OP), mpakTuyeckux, MOTHBAllMU HHTEpeca
(Urpbl, TUCKYCCHM), MOTHBAIIMU JOJra U OTBETCTBEHHOCTH (yOexkJA€HHEB 3HAYMMOCTH YUCHUS,
nooiupenue); Gopm oOyueHHs: WHAUBUIYAIBHBIX, TAPHBIX, [PYIIOBBIX (CO CMEHHBIM COCTAaBOM
YYCHHKOB);

. JJIEMEHTOB ~ COBPEMEHHBIX  00pa3oBaTelbHbIX  TEXHOJOIMH, TaKMX  Kak
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE, Pa3BUTHSI KPUTUUECKOT'O MBIIIICHHUS;
. COBPEMEHHBIX TEXHUYECKHUX CPEJICTB O0Y4YEHMs: NEPCOHAIBHOIO KOMIIBIOTEPA,

I/IHTepaKTHBHOﬁ JOCKH.
HpI/I MMPOBEACHNHN YPOKOB PCKOMCHAYCTCA:

. 00JIbIlIe BPEMEHH OTBOJMTH BOIPOCAM HCIOJIb30BAaHUS XMMHUYCCKHUX BEIICCTB B
ObITy Oe30omacHOro oOpalleHus ¢ HUMH,
. BKJIIOYaTh MaKCHMaJIbHO BO3MOXXHOE KOJIMYECTBO JIEMOHCTpAIlMH, TaK Kak

UMEHHO JI€MOHCTPAllMOHHBI 3KCIEPUMEHT CIIOCOOCTBYET PAa3BUTHIO I103HABATEIBHOTO
MHTEpeca y IeTel C 3a/1epKKOM ICUXUUECKOTr0 Pa3BUTHS;

. IpY IUTAHUPOBAHUU MIPAKTUYECKUX pabOT U Ja00paTOPHBIX OINBITOB UCKIIOYATh T€
U3 HHX, KOTOpble TpeOYIOT HCIIOJIb30BAHUS KOHLIEHTPUPOBAHHBIX KHUCIIOT, ILEIO0YEH,
dopmanbaeruia, Ciupra, BBUAY UX BICOKOH TOKCUYHOCTU M OIIACHOCTHU JJIS 3710POBBSI.
B cBs3u ¢ ocoOeHHOCTAMU MOBeeHUs U AesTenbHocTH yyammxcs ¢ 3[1P (pacropMo)keHHOCTbD,
HEOPraHM30BAHHOCTh) HEOOXOAUM CTPOXKAaHIINN KOHTPOJb 3a COONIOJIEHHEM INPaBHJI TEXHUKU
0€30MacHOCTH NPH MPOBEACHNHN J1a00paTOPHBIXU MPAKTHUECKUX PadoT.

8- knacc
JIMYHOCTHBIMU pe3yJabTaramMmu uszydenus — mpeaMera  «XHMHS»  SABJISIOTCS
CIIETYIOIINE YMEHUSL:

Oco3HaBaTh €IMHCTBO U ILEJIOCTHOCTh OKPYXAKOUIETO MHpa, BO3MOXKHOCTH  €T0
MO3HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUM HAyKH.

[TocteneHHO  BBICTpaWBaTh  COOCTBEHHOE  IIEJIOCTHOE  MHUPOBO33pDEHHE:  OCO3HABaTh

NOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHUCIIE U B
paMKax caMOCTOSITEIbHON AESITETbHOCTH BHE IIKOJIbL;

OILICHUBATh )KM3HEHHbIE CUTYallUU C TOYKU 3peHHs Oe301macHOoro oopa3a KU3HHU U COXPAHEHUs
3J10POBBS;

OILICHUBATh HKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHHH YeI0BEeKa U MPUPO/IBL.

@opMUpPOBaTh JKOJOTMYECKOE MBIIUIEHUE: YMEHHE OLICHMBAThb CBOIO JIEATENBHOCTh H
MOCTYNKHU JIPYTUX JIIOJIEH C TOUKH 3pEHUSI COXPAHEHHS OKPYXKAIOIIeH CpeJibl - TapaHTa )KU3HU U
Onarononyuus iojieil Ha 3emie.

MertanpeaMeTHbIMH pe3yjbTaTaMUd HM3y4YeHHUS Kypca «XuMuUs» SBIseTcs (HOpMUpPOBaHHE
YHHUBEpCaIbHBIX YueOHbIX AeiicTuii (VY ]).

Pecynasmusnvie YVJII.

CamocTosTeTsHO 00HapyXMBaTh u  (hopmyIupoBaTh y4aeOHyl0  mpobiemy,
OTIPEICIIATH 1eNIb YUeOHOU ACSITENLHOCTH, BEIOUPATh TEMY ITPOEKTA.

BoiaBurate Bepcuu perieHusi mpoOsieMbl, OCO3HABAaTh KOHEYHBIM pe3yibTaT, BBIOUPATH M3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITEIILHO CPEICTBA TOCTHKEHUS EITH.

CocraBnare  (MHAWMBUIYAITHEHO WIM B TpyNne) IUTlaH perieHuss  MmpoOIeMbl
(BBIIIOJIHEHUS IPOEKTA).



Paboras mo miaHy, cBEpSATh CBOM JICHCTBHUS C IENIBIO W, MPU HEOOXOJIUMOCTH,HCIIPABIISTH
OILIMOKU CaMOCTOSTENBHO.
B nuasore ¢ yduTeneM COBEpIICHCTBOBATh CAMOCTOSATEIBHO BHIPAOOTAHHBICKPUTEPHUH OLICHKH.

Tloznasamenvhuvie YVII:

AHanu3upoBaTh, CPaBHUBATH, KIaccu(UIUPOBaTh U 00001aTh (AKThI U SBICHUS. BBISABIATH
MPUYUHBI U CIICJICTBUS TPOCTHIX SIBJICHUU.

OcCylecTBISTh CpaBHEHHE, CEpUALMI0 M KIAaCCHU(PHUKAIUIO, CaMOCTOSATEIbHO BBIOMpAs
OCHOBaHUS U KPHUTEPUM ISl YKA3aHHBIX JIOTUYECKUX OTMEpaIfii; CTPOUTh KiIacCU(UKAIMIO HA
OCHOBE JMXOTOMUYECKOTO JIeIeHUs (Ha OCHOBE OTPULIAHHS).

CTpouTh JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEEe YCTAHOBIECHUE MPUUUHHO- CIICACTBEHHBIX
CBsI3€H.

Co3znaBaTh CXeMaTHYECKUE MOJICIN C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBisITh T€3UCHI, pa3IUYHbIC BUBI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.11.).IIpeoGpa3oBbIiBaTh
uH(OPMAIIHIO U3 OHOTO BUA B IPYroi (TaOIHITy B TEKCT H IIp.).

BbauThIBaTh BCe YpOBHU TEKCTOBOW MH(POPMAIUH.

YMeTh ompeAensaTh BO3MOKHBIE UCTOYHHKU HEOOXOIUMBIX CBEJICHUN, MPOU3BOIUTH IOUCK
uH(pOpMalli1, aHATTU3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTbD.

Kovwmyrnuxamuenwvie YV/I:

OpPraHU30BBIBATh YY€OHOE B3aUMOJICHCTBUE B IPpyIIE (OMPEneNaTh OOIINE eI, PacIpeIeisTh
POJIH, JOTOBAPUBATHLCS JIPYT C IPYTOM H T.JI.).

Cpeocmeom opmuposanusi KOMMYHUKATUBHBIX Y Y]l cimykaT TEXHOIOTHSIPOOIEMHOTO
nquanora (mooyxIaroiuil 1 MOABOIAIIMKM AuUajior) U padora B

MaJIbIX TpYyHIIaX, TAKKC HCIIOJb30BAHHWEC Ha YPOKaAX 3JICMCHTOB TCXHOJOTHUIPOAYKTHBHOI'O
YTCHUA.

IIpenmeTHBIMU pe3yJbTaTaMu u3ydeHuss  npeamera  «XUMHS»  SABISIOTCS
CIIEYIOIINE YMEHHUSA:
— OCO3HAHUE POIU BEUYeCME:
- ONPEIENATh POJib PA3IMUHbIX BEUIECTB B IPUPOJIE U TEXHUKE;
- BSCHSATH POJIb BEIIECTB B UX KPYTOBOPOTE.
— accMompeHue XumMudeckux npoyeccos:
- PUBOJUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B IPUPOJE;

- XOIUTb YCPThI, CBUACTCILCTBYIOIINC 00 O6IJ_II/IX IMPpU3HAKaX XUMHUYCCKHUX MMPOUECCOB U UX
pa3inuuax.

— NOABL30BAHUE XUMUYECKUX 3HAHULL 6 6blmy.'
— OOBSCHSATH 3HAUCHUE BCIICCTB B ) KU3HHU U XO35MCTBE YEIOBEKA.
— 00bsCHAMb MUp ¢ mO4KU 3PpEHUA XUMUU.!

— MNEPCUUCTIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUIECCKUX BCIICCTB,
— pas3jandaTb OCHOBHBIC XUMHUYCCKUEC ITPOLECCHI;
- peacIsATb OCHOBHLIC KJIACCHI HCOPTraHNYCCKUX BCILCCTB,
= MaTb CMBICII XUMHUYCCKUX TCPMHUHOB.
— OeHue OCHOBAMU Memo008 NO3HAHUA, XAPAKMEPHBIX ONisl ecmecmeeHHbLX HAayK.

- CpuU30BaTb MCTOIBI XUMHYECKOMN HAayKHn (Ha6JIIO,I[CHI/IC, CpaBHCHUC,
9KCIICPUMCHT, I/ISMepeHI/IC) " UX POJIb B TIO3HAHWUU ITPUPOIBI;

= OJUTb XUMHUYCCKHUC OIIBITBI U SKCTICPUMCHTBI U OOBSICHATH MX PE3YyIbTAaThI.

— HHUBaTh IOBEJIEHUE YENIOBEKAa C TOYKH 3pEHUS XUMHYECKON Oe30IMacCHOCTH IO
OTHOILLICHHUIO K YEJIOBEKY U MPUPOJE:

- b30BaTh 3HaHUS XUMHMHM TP COOJIOJEHMHM  NpaBWI  HCIOJIb30BAHUSA
OBITOBBIX XUMHUECKUX MPENapaToB;

— pas3jim4yaThb OMMaCHBIC U Oe3omacHbIe BCIICCTBA.
BocbMHKJIACCHUK HAYIUTCH:



*OINMCHIBATh CBOWCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAA HX
CYILIECTBEHHBIE IPU3HAKY;

*XapaKTEepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHaBIWBaTh
MIPUYMHHO-CIIECTBEHHBIE CBS3U MEXAY TaHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;

*pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHSTHUH «aTOM», «MOJIEKYJay,
«XMMUYECKUH JJIEMEHT», «IIPOCTOE  BEIIECTBO»,  «CJIOKHOE  BEIIECTBOY,
«BAJICHTHOCTb», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

*1300paXkaTh COCTAB MPOCTEUIIINX BEIIECTB C MIOMOIILI0 XUMUYECKUX (POPMYIT U CYITHOCTh
XAMHYECKHUX PEAaKLUU C TOMOLIBI0 XUMUYECKUX YPABHEHUN;

*BBIUKCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKXKe
MAacCCOBYIO JIOJI0 XHMHYECKOIO JJIEMEHTa B COCIMHEHUSAX MJI1 OIEHKHM HMX MPAKTUYECKOMN
3HAYNMOCTH;

*CpaBHUBATh 10 COCTABY OKCHU/IbI, OCHOBAHUs, KUCIOTBI, COJIU;

*Ks1accu(UIMPOBATH OKCUIBI M1 OCHOBAHHUS 10 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

*OIMCHIBATh COCTaB, CBOMCTBA M 3HAYCHHE (B MPUPOJEC M TMPAKTHUYCCKOW NEATCIbHOCTH
YeJIOBEKa) MPOCTHIX BELIECTB — KUCJIOPO/ia U BOJOPO/A;

*/laBaThb CPABHUTEIIbHYIO XAapaKTEPUCTUKY XUMHUYECKHUX DJIIEMEHTOB U BAaKHEUIIUX
COE€IUHEHMH €CTECTBEHHBIX CEMEHCTB IMICI0YHBIX METAJIJI0B 1 raJIOTeHOB;

*[10JIb30BAThCA JTA00PATOPHBIM 000PYAOBAHUEM M XUMHUYECKON MOCYI0M;

*IIPOBOAUTH HECIIOKHBIE XUMHUYECKHE OMBITHI M HAOIIOJEHUS 3a W3MEHEHUSMH CBOMCTB
BEIIIECTB B MpPOIECCE HMX MPEBpalleHU; COONIOAaTh NpaBWIa TEXHUKH O€30MacHOCTH IPH
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

*paznyaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIENIOYH, TOJIb3YSIChUHIUKATOPAMU; OCO3HABATh
HEO0OXOAMMOCTh COOTIOZICHUSI Mep 0€30MMacCHOCTH MTPU OOpAIICHUH C KUCIOTAMH U IIEI0YaMHU.

*KIacCU(PUIIUPOBATh XUMUYCCKHE JIEMEHTBI HA METAJLIbI, HEMETAJUIbI, SJICMEHTBI, OKCHIbI
U THAPOKCHUJIBI KOTOPHIX aM(pOTEPHBI, 1 MHEPTHBIC JIEMEHTHI (Ta3bl) ISl OCOZHAHUS BaKHOCTH
YHOPSAI0YEHHOCTH HAYYHBIX 3HAHHIA;

*pacKphIBaTh CMbICHT niepuoandeckoro 3akona J[.M.Menaeneena;

*OIKCHIBATh M XaPaKTEPU30BaTh TAOIHUHYIO (OPMY MTEPUOIUUECKON CHCTEMbI XUMUYECKUX
3JICMCHTOB;

*XapaKTepU30BaTh COCTAaB AaTOMHBIX SAJEP M paCHpeAClICHHE 4YHuciaa DJIEKTPOHOB 0
AJIEKTPOHHBIM CJIOSIM aTOMOB XHWMHUYECKHX 3JIEMEHTOB MaJlbIX MEPUOJIOB TMEPUOINUYECKOM
CHCTEMBI, a TAaK)Ke KaIUI U KaJIbIUS;

*pasznuyaTh BUABl XMMHUYECKOW CBSI3M: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIECHTHYIO
HETOJISIPHYIO U METAJUTHYECKYIO;

*1300pakaTh DIEKTPOHHO-UOHHBIE (OPMYIBI BELIECTB, OOpPA30BAHHBIX XWMHUYECKUMU
CBSI3MU PA3HOTO BUA;

*BBISIBJISITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT CTPOCHHS WX KPUCTAUTMUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKUX;

*XapakTepU30BaTh XWMHUYECKHE DJEMEHTbl M HX COEIMHEHHUS HAa OCHOBE MOJOKEHHS
AIIEMEHTOB B IMEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

*OMKCHIBATh OCHOBHBIE ATanbl OTKpbITUS [[. . MeHnaeneeBbIM NMEpHOIMYECKOTO 3aKOHA U
MEPUOANYECKON CHCTEMBl XHMHYECKUX DJIEMEHTOB, XHU3Hb M MHOTO00pasHyI HAayYHYIO
JIESITENIbHOCTh YYEHOTO;

*XapakTepU30BaTh HAy4HOE M MHPOBO33PEHUECKOE 3HAUYECHHE MEPUOJUYECKOro 3aKOHA U
MEPUOINYECKON CUCTEMbl XUMHUYECKUX AieMeHToB /. . Menneneena;

*0CO3HAaBaTh HAYYHBIE OTKPBITUS KaK pPe3ylbTaT JUIUTEIbHBIX HAONIOJCHUMN, OIBITOB,
Hay4HOH ITOJIEMHUKH, IPEOJOJICHHS TPYIHOCTEN U COMHEHU M.

BocbMUKIACCHUK MOJTYYUT BO3MOKHOCTH HAYYHUTHCS:

TPaMOTHO O0pAIaThCs ¢ BEMIECTBAMH B IOBCEAHEBHOW KHU3HU;

*0CO3HaBaTh HEOOXOAMMOCTh COOJIOICHUS TIPABUJI AKOJOTHYECKU 0€30MacHOT0 TOBEACHHS
B OKpYKaIOIllel MpUPOTHON CpeLE;

*[IOHUMATh CMBICI M HEOOXOJUMOCTh COOJIONIEHUS TpPEANUCaHuMN, TNpeaIaraeMplx B



MHCTPYKIHAX MO UCTIOIB30BAHHIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH H JP.;

*HCIOJIB30BATh  NMPUOOPETEHHbIE  KJIIOYEBbIE KOMIIETEHTHOCTH  TPU  BBINOJHEHUH
UCCIIEI0BATEIbCKUX IPOEKTOB M0 M3YYEHHIO CBOMCTB, CIIOCOOOB MONYYEHHS U PACHO3HABAHUS
BEILIECTB;

*pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, WCIOJNB3Ys CPEICTBA YCTHOH W
NUCHbMEHHOW KOMMYHUKAIMH MIPH paboTe ¢ TeKCTaMu yuyeOHUKa U

JIOTIOJTHUTEIILHON  JINTEpaTypoil, CHPaBOYHBIMM TaOMUIIAMH, MPOSBIATH TOTOBHOCTh K
YBaKEHHUIO MHOM TOUKU 3pEHUS IIPU 00CYXIEHUH PE3yIbTaTOB BHIIIOJHEHHOHN paboThI;

*0O0OBEKTUBHO OLICHMBAaTh MH(OpPMAIMIO O BEIIECTBAX W XUMHUYECKUX IpOLeccax,
KPUTUYECKH OTHOCHTHCS K TIICEBJOHAYYHOH HMH(POpPMAIUK, HEI0OPOCOBECTHONH peKiIaMme,
KaCaroIENCs UCIIOJIb30BAHMSI PA3JIMYHBIX BELIECTB.

*0CO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUH JJIs IPAKTUUECKOUIEATEILHOCTH YEJIOBEKa,;

*OIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOI'O aHAJIN3a;

*[IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOANYECKON CUCTEMBI XUMUYECKUX YJIEMEHTOB
JUIsl OOBSICHEHHUS U TIPEBUCHUS CBOMCTB KOHKPETHBIX BEILIECTB;

*pa3BUBaTh HMH()OPMAIIMOHHYIO KOMIIETEHTHOCTHh ITOCPEICTBOM YIIYOJEHUS 3HAaHWUK 00
HCTOPHUM CTAHOBJICHHUSI XMMUYECKOM HAyKH, €€ OCHOBHBIX ITOHATHN, IEPUOANYECKOTO 3aKOHA KaK
OJIHOTO M3 B&KHEHIIMX 3aKOHOB NPUPOJBI, & TAKKE O COBPEMEHHBIX JOCTIKECHHUSAX HAYKH W
TEXHUKH.

9-11 knacc
JINYHOCTHBIMU pe3yJibTaTaMu U3ydeHus — mpeamera  «XHUMHS»  SABISIOTCA
CHEYIOLINE YMEHMUS:

IToctenenHo BBICTPAUBATDb COOCTBEHHOE OCJIOCTHOC MHUPOBO33PCHUC!

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ne TUIIOB MHUPOBO33PEHHS, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTUYECKUX, KYJIbTYPHBIX TpPAIWLUNA, KOTOpPBIE OMNPEACNAIOT pasHble OOBSCHEHUS
MIPOUCXOMSIIETO B MUPE;

— C y4€TOM 3TOr0 MHOTO00pa3usi MOCTENEHHO BbIpa0aThIBATh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMUYHBIN KU3HEHHBIN OIIBIT;

— YYUTBCS TPU3HABATh IPOTUBOPEYMBOCTH U HE3ABEPIIEHHOCTb CBOMX B3IVIAJOB Ha MHP,

BO3MO>XHOCTb UX U3MEHEHUSI.

Y4uThCS MCMONIB30BaTh CBOM B3IVIAABI HAa MHUpP [UId OOBSCHEHUS pPA3IMUHBIX CUTYyalUH,
pelIeHNs BO3HUKAIOIINX TPOOJIEM U U3BJICUEHHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEpECHl, HaXOJIUTh M H3y4yaTb B Yy4eOHHKaX IO pPa3HBIM IpeaMeTam
MaTepuai (M3 MaKCUMyMa), UMEIOINN OTHOIIEHHE K CBOUM MHTEpecaMm.

Hcnonb30BaTh CBOM MHTEPECH! JUIsl BEIOOpAa MHIUBUAYaTIbHONH 00pa30oBaTeIbHOU TPAEKTOPHUH,
NOTEHIMATBHOM Oyymel npodeccuu 1 COOTBETCTBYIOLIETO NPO(YUIBHOI0 00pa30BaHHUS.

[TproOpeTraTh ONBIT YU4acTHs B JiefaX, IPUHOCIIUX MOJIb3Y JIIOJISM.

Y4uThCS €caMOCTOATENBHO BBIOMpATh CTUJIb MOBEJICHHS, MPUBBIUKH, OOeCHeuuBaroIiye
Oe3omacHbIii 00pa3 XM3HM M COXpPAHEHHWE 3I0POBBS — CBOETO, a TaKXkKe ONM3KUX JIOAeH W
OKPYKaIOIIHX.

YYHUTBCS CaMOCTOSATENBHO MPOTHBOCTOSATH CHUTYAIIMsIM, TPOBOIUPYIOIIAM Ha IIOCTYIIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 37J0POBBIO.

BeiOupars TOCTYNKM, HalleJICHHBIE HAa COXpaHEHHWE M OepexHOe OTHOUICHHWE K TPHUpOJE,
0COOEHHO JKMBOM, H30eras MPOTHBOMOJOXKHBIX IOCTYIKOB, TMOCTENIEHHO ydach W OCBauBas
CTpaATETHIO PAIlHOHATIEHOTO IPUPOIAOOIH30BAHHS.

YuuThcs yoeXIaTh Ipyrux JIOACH B HEOOXOAMMOCTH OBJIAJICHUS CTPATETUEH PAIlMOHAIBEHOTO
MPUPOJONOIB30BAHMS.

Hcnonp30BaTh 9KOJOTHYECKOE MBIIUICHUE JJI BRIOOpA CTpaTeruyd COOCTBEHHOTO MOBEACHUS
B KaU€CTBE OJHOM M3 [IECHHOCTHBIX YCTaHOBOK.

Cpeocmeom  passumusi JAUYHOCTHBIX —PE3YNbTAaTOB CIy’KaT y4eOHBIM Marepuan U
MPOJYKTUBHbBIC 33/1aHUs y4yeOHHKA, HAlleJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OILICHUBATh
MOBEJICHNE YeIOBEKa C TOYKH 3PEHUST XUMUYECKOW 0€30MacHOCTHU 1O OTHOIICHHUIO K YETIOBEKY H



pUpPOJIE.
MeTtanpeaMeTHBIMH pPE3ylIbTaTaMU HM3y4YeHUS Kypca «XUMHUs» SBISETCS (HOPMUPOBAHHE
YHUBEpCAIbHBIX yueOHbIX nericTBuid (YVY ).

Pecynsmusuvie YVJI.

CamocrosiTelbHO ~ OOHapyxuBaTh ©  (OpPMYIHpOBaTh TMpoOIeMy B  KJIACCHOW H
WH/IMBUYAIbHOW yUeOHOM e TeTbHOCTH.

BeiBurate Bepcum pelIeHUs MPOoOJIeMbl, OCO3HABATh KOHEUHBIH pe3yibTaT, BHIOMPATh U3
NPEIOKEHHBIX U HCKATh CAMOCTOSITENIFHO CPEJCTBA JOCTHIKECHUS LIETH.

CoctaBnaTh (MHIUBUAYAJIBbHO WJIM B TPYIIE) IUIAH PEHICHUs TMPOOIeMbl (BBITOTHEHHS
IIPOEKTA).

[TonOupats k Kaxaou npobieme (3amade) aIeckKBaTHYIO €l TEOPETHUUECKYIO MOJICTIb.

Pabortas mo mpemIoKeHHOMY M CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAaHY, HCIIOJIb30BaTh
Hapsy C OCHOBHBIMH W JIOTIOJIHUTEIIbHBIC CpEICTBA (CIpaBOYHAsl JHUTEPATypa, CIIOXKHBIC
puOOPbI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHAUBUAYATLHYIO 00Pa30BATEIBHYIO TPACKTOPHUIO.

PabGotaTp 1O C€aMOCTOSATENbHO COCTABICHHOMY IUIaHY, CBEpAACh C HHUM U LEJIbIO
JESITSIIbHOCTH, MCIIPABIISS OMMUOKH, UCIIOJIB3Ysl CAMOCTOSATEIBHO TTOJJOOpPaHHEBIE CPECTBA (B TOM
yucne u MutepHer).

CB0OOIHO TOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLICHKH M CAMOOIICHKH, MCXOMAS W3
eI U UMEIOLIUXCSA KPUTEPUEB, pa3inyasi pe3yabTaT U CIIOCOOBI JeHCTBHIA.

B xope npencraBneHust IpoeKTa AaBaTh OIIEHKY €ro pe3yabTaTaM.

CaMoCTOATEIHbHO OCO3HABaTh MPUYMHBI CBOETO yCIeXa WM Heyclexa M HaXOAUTh CIOCOOBI
BBIXO/Ia U3 CUTYyalLlUU HEeycIexa.

YMeTh OLIGHUTh CTENEHb YCHEIIHOCTH CBOEW HHIMBUIYyalbHOW 00pa3oBaTeIbHOU
JESITEIIbHOCTH.

JlaBaTh OILIGHKY CBOMM JIMYHOCTHBIM KadecTBaM W 4YepTaM XapakTepa («KakoB s»),
OTIpeeNATh HAIPABJIEHUS! CBOETO Pa3BUTUS («KAKUM 51 XOUY CTaTh», «4TO MHE JUIsl 3TOTO HaJo
CIICIIaThy).

Cpeocmeom popmuposanus perynsaTUBHBIX Y'Y J] ciryxaT TEXHOJIOTHs TPOOIEMHOTO AHAJIOra
Ha OJTame M3y4YeHHs HOBOTO MaTepHala ¥ TEXHOJOTHS OIEHHBAaHUS 00pa30BaTENbHBIX
JOCTHXKEHUH (y4eOHBIX YCIIEXOB).

[losnasamenvrvie YVJI:

AHanu3upoBaTh, CPaBHUBATH, KIacCU(PUIIMPOBATh U 0000IIATh TOHATHSA:

- AaBaTb OIPCACIICHHUC IMMOHATUAM Ha OCHOBC U3YYCHHOI'O Ha Pa3JIMYHBIX npeI[MeTaxyqe6H0r0
MaTtepualia;

= OCYHICCTBJIATH JIOTUYCCKYHO OIICPpaAlIUI0 YCTAHOBJICHUSA POAO-BUAOBBIX OTHOHICHPIP’I;

- 000011aTh MOHATHS — OCYIIECTBISATH JIOTHUECKYIO OTEpaIUio Mepexo/ia OT MOHITHSI C MEHBITUM
00BEMOM K MOHSITHIO C OOIBIIUM O0BLEMOM.
CTpouTh JIOTUUECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE MPUUYUHHO- CIEACTBEHHBIX
CBsI3CIA.
CoznmaBaTh  MOAENH C  BBIJCIEHHEM  CYIIECTBEHHBIX  XapaKTepUCTUK  OOBEKTa,
npeoOpa3oBhIBATh MO C IEIBI0 BBIABJICHHS OOIIMX 3aKOHOB, OMNPEACNISIONINX JTaHHYIO
MpPEeIMETHYIO0 00JIaCTh.

[IpeacraBmsTe MHGOPMAIUIO B BUI€ KOHCIIEKTOB, TAOIHUII, CXeM, TPa(HKOB.

[IpeoOpazoBpiBaTh HHGOPMAILIMIO U3 OJHOTO BUJA B APYrod U BRIOMpATh yIOOHYIO I ceOs
dbopmy ¢ukcanuu u npeactasienus napopmarmu. [IpeacraBiasaTs HHGOPMAIIIO B ONITUMAaTBLHON
dbopme B 3aBUCUMOCTH OT aJipecaTa.

[ToHuMas Mo3ULMIO APYroro, pa3anyaTh B €ro peu: MHEHHUE (TOUKY 3pEHHUs), T0OKA3aTeIbCTBO
(aprymeHThl), aKThl; TUIIOTE3bl, AKCUOMBI, TeOpUH. JJI1 TOr0 caMOCTOSATENHHO HCIIOJIb30BAThH
pa3nuyHble BUBI YTEHU (M3y4alollee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE, TOUCKOBOE), IPUEMBI
CITyIIaHHUS.

CaMmomy co37aBaTh HMCTOYHUKH WH(OPMALMM DPA3HOTO TUMA WU JIS PAa3HBIX ayAUTOPHUU,
co0iro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TTpaBuiia HHGOPMAITMOHHOMOE30IMacHOCTH.



YMeTh HCIOJIb30BaTh KOMITBIOTEPHbIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUTSL TOCTIDKEHUSI CBOMX IieNiell. YMeTh BbIOMpaTh aJeKBAaTHBIC 3a/ladye WHCTPYMEHTAJIbHBIC
IPOrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom  ¢opmuposanusi TO3HABATENbHBIX Y VY]J[ ciyxkar ydeOHBIA MaTepuan u
MPOJYKTUBHBIC 3aJjaHusl yueOHUKa, HalleJieHHble Ha 1-4-i MMHUK pa3BUTHS:

- 0co3HaHue poJin BenecTs (1-s1 TMHUS Pa3BUTHS);

pPacCMOTPEHHE XMMUYECKUX TPOLIECCOB (2-51 TMHUS Pa3BUTHA);

- UCIIOJIb30BAHUE XMMHUYECKUX 3HAHUI B ObITY (3-51 JIMHUS Pa3BUTHS);

- 00BSICHEHHE MUPA C TOUYKH 3PCHUS XUMUH (4-51 TUHUS Pa3BUTHUS);

- OBJIaJICHHE OCHOBaMH METOJIOB €CTECTBO3HAHUS (6-51 JIMHUS Pa3BUTHS).
Kommynuxamusnvie YVJI:

OTcrauBas CBOIO TOUKY 3pEHHs], IPUBOAUTH apIYMEHTBHI, TOITBEPXkKAasi UX (haKTaMHu.

B nmuckyccun ymeTh BBIIBUHYTH KOHTPApryMEHTHI, iepedpazupoBaTh CBOIO MBICIb (BJIaJCHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

YuuTbCSl KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATh €TO.

[ToHnMmast MO3ULIMIO IPYTOro, pa3indarh B €r0 peun: MHEHUE (TOUKY 3pEHMSI), J0Ka3aTEIbCTBO
(aprymeHTsl), hakThbl; TUIOTE3bl, AKCHOMBI, TEOPUH.
YMeTh B3MISIHYTh Ha CUTYAlLMIO C MHOM MO3ULIMU U I0TOBAPUBATHCS C JIHOAbMH UHBIX TO3ULIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y/ ciy)kaT TEXHOJOrHs NPOOJIEMHOIO
quanora (moOyXiaromMi M NOABOASAIIMK aAuanor) U padoTa B MajblX TIpYIIax, TaKkKe
UCIIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTECHUS.

I[eBﬂTPlKJIaCCHI/IK HAYUIUTCH:
*00BSICHATD CYTb XUMHUYCCKUX IMMPOLUECCCOB U UX IMPUHIUIINAIIBHOC OTIIMIUC OT (bPISI/I‘ICCKI/IX;

*Ha3bIBaTh IPU3HAKU U YCJIOBHS POTEKAHUS XUMUYECKUX PEAKLINN;

*yCTAHABIIMBATH IPUHAMICKHOCTh XMMHMUYECKOH PEAKIUM K ONPEIEIEHHOMY THILY IIO
OJIHOMY W3 KJacCHU(PHUKAIMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTAaBYy MCXOJHBIX BEIIECTB U
IOPOAYKTOB peakuuu (peakiud COCTUHEHHUsS, pPa3JIOKEHUs, 3aMelleHuss W oOMeHa); 2) o
BBIJICJICHUIO MJTH TIOTJIONIEHUIO TETUIOTHI (PEaKIIuu SK30TEPMHUECKUE U IHI0TEPMUYECKHE); 3)0
U3MEHEHHMIO CTeNeHEeHl OKUCIIEHUS] XUMHUYECKHMX JJIEMEHTOB (pEeakIMU OKHCIUTEIbHO-
BOCCTAHOBUTEINbHBIE); 4) 0 00paTUMOCTH Tpoliecca (peakuu o0paTuMble U HeOOpaTUMBbIE);

*Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIINMA;

*Ha3bIBaTh (PaKTOPHI, BIUSIOIINE Ha CMELIEHHE XUMUUECKOT0 PaBHOBECHS;

*COCTABJIATh YPABHEHUS DJIEKTPOJIUTHYECKON IUCCOLMALMU KHUCIIOT, LIEJIOYEH, COJIeH;
MOJIHbIE M COKpAIIEHHbIE HOHHBIE ypaBHEHHUS peakiuil oOMeHa; ypaBHEHHUS OKHUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi;

*[IPOrHO3UPOBATh MPOJYKTHl XMMHUYECKHX pEaKUMi 1Mo (opMysiIaM/Ha3BaHUSAM HCXOTHBIX
BEIIECTB; ONPENEISITh UCXOIHbIE BELIECTBA 10 (hopMyJiaM/Ha3BaHUSIM IMPOAYKTOB PEaKIIHH;

*COCTaBJIATh YPaBHEHHUsS PEAKUUH, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTU («IIETIOUKE)
IIPEBPALICHUI HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KIACCOB;

*BBISIBJISITh B MPOLIECCE JKCIEpUMEHTa MPU3HAKH, CBHUJIETEIbCTBYIOIIME O MPOTEKaHUU
XUMHUYECKON PEaKIINH;

*[IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM OJIEH PaCTBOPEHHOTO BEIIECTBA;

*ONpPENENATh XapaKTep Cpelbl BOAHBIX PAaCTBOPOB KHUCIOT U IIENOYEH IO M3MEHEHUIO
OKpacKH UH/IUKATOPOB;

*[IPOBOJUTH KAYECTBEHHBIE pEAKLUHU, MOATBEP)KIAIOIINE HAJIUM4Me B BOAHBIX PACTBOPAX
BEIIECTB OT/AEIbHBIX KATHOHOB U aHHOHOB.

*ONnpeAesiATh MPHUHAIISKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3 M3YYEHHBIX
KJIACCOB/TPYII: METAJUIBI U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KHCIOTHI, COJIU;

*COCTaBJIATH (POPMYIIBI BEIIECTB MO UX HA3BAHHSIM;

*OIpEENATh BAJIGHTHOCTb U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BELIIECTBAX;

*COCTaBJIATh (HOPMYJIBl HEOPraHMYECKUX COCOUHEHUH 10 BAJECHTHOCTAM U CTEHCHIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)KE 3apsi/laM MOHOB, YKa3aHHBIM B Ta0JIMIIE pAaCTBOPUMOCTH KUCIIOT,



OCHOBAHHUI U COJIEH;

*00BSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS (PU3MYECKMX M XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB M HEMETAUIOB) M HMX BBICIIUX OKCHJOB, OOpa30BaHHBIX 3JIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOJIOB;

*Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIC NJISI TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

*Ha3bpIBaTh OOIIME XWMHUYCCKUE CBOWCTBA, XapaKTepHBbIC IS KaXKIOT0 W3 KIACCOB
HEOPraHWYECKUX BEILECTB: KMUCJIOT, OCHOBaHUM, COJICH;

*IPUBOJIUTH MpUMEPbl  PEaKLHUid, MOATBEPKIAIOIINX XUMHYECKHE CBOIiCTBa
HEOPraHWYECKUX BELIECTB: OKCHIOB, KUCIIOT, OCHOBAaHUU U COJICH;

*OIpPENEIATh BEUIECTBO-OKUCIUTEIb W BEIIECTBO-BOCCTAHOBHUTEIL B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

*COCTaBIIATh OKHCIUTEIBHO-BOCCTAHOBUTEILHBIN OaaHC (A1 M3yYEHHBIX PEaKIuil) 1o
MPEJI0KEHHBIM CXEMaM PEaKLUid;



* MPOBOJIUTH JaOOPATOPHBIC OIBITH, MOATBEPKIAIONINE XUMHUYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB;

* MPOBOJAUTH JIAOOPATOPHBIE OMBITHI MO MOJYYEHUIO W COOMPAHUIO Ta3000pa3HBIX
BEILIECTB: BOJOPOJA, KHUCIOPOAA, YIVIEKUCIOrO Tra3a, aMMHaKa; COCTaBIISTh YPaBHEHUS
COOTBETCTBYIOIIMX PEaKIUH.

JeBATHKIACCHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
® COCTaBJIATb MOJICKYJISIDHBIE M IIOJHBIE MOHHBIE YPAaBHEHMsS II0 COKPALIEHHBIM
MOHHBIM YpaBHEHUSIM;
* IPUBOJUTH IPUMEPBI  PEAKLUN, NOATBEP/KAAIOIINX CYIIECTBOBAHUE  B3aMMOCBS3H
MEXy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX BEUIECTB;
® IIPOrHO3UPOBATh PE3YJbTATHl BO3JCUCTBUS  PAa3IMYHBIX ¢axTopoB Ha
M3MEHEHUE CKOPOCTH XUMMUYECKON peaKuu;
* IPOTHO3UPOBATh PE3yJbTaThl  BO3JACHCTBUS PA3IMYHBIX (AKTOPOB  Ha

CMELIEHUE XUMUYECKOI0 PABHOBECHSL.

*  [POrHO3UPOBATh XHMMHYECKHE CBOMCTBA BEIIECTB HAa OCHOBE MX COCTaBa H
CTPOCHHS;

*  MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIHUTEIbHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKHUCIICHMS 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB;

*  BBUIBJIATH CYIIECTBOBAHME N'EHETUYECKOM B3aMMOCBSI3H MEKIYy BEIIECTBAMU BPSALY:
MIPOCTOE BEUIECTBO — OKCUJ — T'MAPOKCU]] — COJIb;

*  XapakTepu3oBaTh OCOOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;

*  [IPUBOJUTH IPUMEPHl YPABHECHHH PEAKIMH, JEKAUMX B OCHOBE IMPOMBIIUICHHBIX
CII0COOOB IOJIy4YE€HUsI aMMHUAKa, CEPHOM KUCIIOTBI, YyI'yHa U CTaJH;

* onuchiBaTh (U3MYECKHE M XUMHUYECKHE IMPOLECChl, SBJSIONINECS YacTbiO
KpyTrOBOPOTa BEIIECTB B IPUPOJIE;

*  OpPraHu30BbIBaTh, MPOBOAUTH YYEHUYECKUE IPOEKTHI IO HCCIECJOBAaHUIO CBOWCTB
BEILECTB, UMEIOIINX BAKHOE MPAKTUYECKOE 3HAYCHUE.

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Mpenver xumuu. Ponb XUMHHM B JKU3HM YelOBeKa. XUMHUS B CUCTeMe HayK. Tema u
BemecTBa. dusnueckne CBONCTBAa BENMIECTB. ArperarHoe cOCTostHuE BemiecTB. [loHsiTue 0O
METO/axX MO3HaHMs B XUMHH. YHCThIE BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJIEKYNbl. XHUMHUYECKHE OHieMeHThl. CHUMBOIBI XUMHUYECKUX JIIEMEHTOB.
[TpocTeie U ClIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumudeckass (Gopmyrna. BajgeHTHOCTP aTOMOB XHMHYECKHX  JJICMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENIbHAS aTOMHAast Macca. OTHOCHTEIbHAS MOJICKYJIIpHAs
Macca. MaccoBasi 10JI1 XUMHUYECKOr0 3JIEMEHTA B COSIMHCHUH.

KonmuectBo BemectBa. Monb. MomnspHass macca. B3amMOCBSI3b KOJNHMYECTBA, MAcChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€Trl mo hopMyiraM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue W XUMHYCCKHE SBJICHHS. XHUMHYECKas peaknus W e NMpPU3HAKH. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHUs. Kimaccudukaims XUMHUUECKUX peaKiui
(coenMHEHUs, PA3I0KESHHUS, 3aMEIIIEHUS, OOMEHA).



Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu pabOTHl B J1a0OpaTopuu M NMpUEMaMu
oOpaieHust ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYEeCKUX BEIIECTB, HaOmoAeHne pu3nuecKux (IJIaBlIeHrEe BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYINKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBAaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) ABIEHU, Ha0It01eHuE
U ONHMCAaHHWE I[IPU3HAKOB IPOTEKAHHWA XUMHUYECKUX peakuui (pas3jiokeHue caxapa,
B3aMMOJICICTBHE CEpHOU KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMoOjeicTBue kene3a ¢ pactBopoMm conu Mmeau (II), m3ydyenuwe crnocoOoB
pas3zieneHuss CMeced: C MOMOINbI0 MarHuTa, (UIBTPOBAHHE, BBIAPUBAHUE, IUCTUILISIMS,
xpomarorpadus, TpOBEICHHE OYUCTKH TOBAapEeHHOHW CONM, HAONIONEHHE W OINHCaHHE
pEe3yNbTaTOB IPOBEIACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Baxnelilue npeacTaBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKue U XMMUYECKHUEe CBOWCTBA (pEaKlUuy TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYyeHHUs KUCIOpoJa B Jabopatopuu u
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aioTporHas MOAU(pUKALuUs
KHMCIJIOPOJA.

TemnoBoit >(h(exT XuMHYECKOHW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bomopon — »asmemeHT M mpocroe BemecTBo. HaxoxxaeHune Bogopoga B IIpUPOJIE,
buznyecKkue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comnu.

Monsipabiii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pacrBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B MpUpoJe. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanuss neopranmyeckux coeauHeHnid. Oxcuapl. Kriaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIIOTHBIE, aMpOTepHbIe) U HecoseoOpa3yromue. HomeHnknaTypa
oKcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCHIO0B. [loyueHne okcumos.

OcHoBanus. Knaccudukanuss oOcHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHmil. ®Pu3nueckue M XHMMHYECKHE CBOMCTBAa OCHOBaHUM. llomydeHwue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @usnueckue 1 XUMHUUECKUE
cBoiicTBa kucaot. P akruBHoctn metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coseil. @u3nueckue M XMMHAYECKHe cBoWcTBa cosiel. [lomyuenue
COJIEH.

I'eneTnyeckas CBS3b MEXAY KJIacCAMHU HEOPTaHMUYECKHUX COCAUHEHHM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZieNieHNe COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacrio3HaBaHME W HW3y4Y€HHE CBOICTB KHCIOpOJa, HAOMIOJCHHE B3aUMOJIECHCTBHS BEILECTB C
KHCJIOPO/IOM U YCJIOBUS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3liaMud OKCHJOB M ONHUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, pacrno3HaBaHUE U



W3y4eHUEe CBOWMCTB BojOpona (TOpeHue), B3auMojaeucTBHe Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTAHUYECKUX BEUIECTB PA3THYHBIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTHI, KUCIOT C METallaMH,
peakuuii HeWTpalau3aluH, IOJIy4YEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOI'O
MeTaJljla JPYTUM U3 pacTBOpPA COJIM, PELIEHUE SIKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxkHenmue
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux jiementos /. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCH(PUKAUKA XUMHUUYECKHX dJeMeHTOB. [loHstne o rpymnmax
CXOJHBIX JIEMEHTOB (IIE€JOYHBIC U MIETOYHO3EMENbHBIE METAIUIbI, TaJOTeHbl, MHEPTHBIEC T'a3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMuU4yeckKux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHONepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux ssemeHtoB /. . Menneneea. Ilepuoast u rpymnmsl. PU3HMYECKHH CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX saep. M3orombl. Onexktponbl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX JIeMEHTOB [lepnoanueckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepuoauueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u lleproguyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHAas CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMH KUCIOT M IIEJIOYEd, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu

Peanuzanus MeXnpeIMeTHBIX CBSA3€H NMPHU MU3YYEHHH XMMHHU B 8 KJIACCE OCYIECTBISETCA
Yyepe3 HCIIOJIIb30BAaHME KaK OOIIMX eCTEeCTBEHHO--HAYYHBIX TIOHATHH, TaK U TOHSTHIH,
SBJISIFOLIUXCS] CACTEMHBIMHU JIJIs1 OT/IENIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecCTBEHHO--HAyYHbIE TOHATHS: HAYYHBIM (DAaKT, THUIMOTE3a, TEOPHs, 3aKOH,
aHajgu3,  CHHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOIEHHWE,  DKCIIEPHMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKUH 3apsi, BEIIECTBO, TEIO0, OO0OBEM, arperatHoe



COCTOSTHUE BEILECTBa, ra3, (pU3WyYecKue BETUYMHBI, €AUHHIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema xuMmMuyeckux osseMmeHtoB J[. .
MenneneeBa. CTpoeHune aTroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX INEPUOAOB, Kalus, KaldblLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHHEM 3JIeMEHTOB B [lepronyeckoil cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMUYECKON CBA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKM M BUAA XUMUYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccugukanus XuMUYECKAX peakuil Mo Pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTHe 0 cropocTH XUMHUYECKOH peakiuu. [ToHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakiusx. [lonsTue o
karanusze. IloHsTe O XuMHUyeckoM paBHOBecHH. DaKTOphL, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM, D3JCKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBiIeHHE YpaBHEHHI OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIX
peaknmii ¢ UCMOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHUMHMUYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U Ca0bIe DIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWIl M COJIEH B CBETE
IpEJICTaBICHUH 00 3JIEKTPONUTHYECKOW aucconuanuy. KadecTBeHHblE peakuud Ha HOHBI.
[TonsTHE O TUIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJIJIOB U HEMeTalioB (rpadura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakuu OT BO3JCHCTBHUS pa3iMYHBIX
(akTOpOB, MCCIEIO0BAaHUE 3JIEKTPOIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIECcca AUCCOLMALUU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IMpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKaHHs peakluui HOHHOro oOMmeHa (oOpa3oBaHue
ocajKka, BblIelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEHHE, PEaKUUU DPA3I0KEHUs, COSAUHEHNS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX DPEAKLUN Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.



Hemertayuibl 1 UX cOeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuUMepe XJopa (B3aMMOJAEHCTBHE C METaulaMH, HEeMeTallJlaMH,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi1opu bl
U X HaXO0XJIEHUE B IPUPOJIE.

OO0mas xapaktepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHE, (U3NYECKHEe M XMMUYeCKHe CBoWcTBa. OKCHABI Cephl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOme kak IpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MIPOMBIIIICHHOTO croco0a IMOJyuyeHHsl CepHOW KHUCIOTHL. IlpuMeneHue
cepHOi KuCIOTH. COM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUIl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COEIMHEHUSIMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEOTBPALLCHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUecKue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOICTBa, nonydeHue u npuMmeHenue. Conu aMMOHMS, UX (PU3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJICH aMMOHHS B KadyecTBE MUHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docedopa (V) u pochopHas kucnora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OO6mass xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHUs. YTIepoJ, aFIOTPONHbIE MOAN(UKALIMK, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMuueckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUUYECKHE MPOoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoxaa (IV),
TUIOTe3a I100aJbHOro MOTEIJICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbL.  Mcnonp3oBaHue  kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIilepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoHsie
UCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HePThb), MPOIYKThI UX NepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [IOHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KM3HHM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COECIUHEHHM.



Kpemunii, ero ¢usuveckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHbIE MaTepHuajbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. I[Ipobiembl
0e30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (pu3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOmOJeHHe mpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
IPOTEKaHUS, O3HAKOMJICHHE C (U3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa W uMX coenuHEHHU
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POchHOPHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMid Ha HWOH aMMOHHMA M (ocdar-noOH M H3ydeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aaAcopOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCJIOTO ra3a, IpOBEIECHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IMPOTEKAHUS, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJay Mo Teme «BakHelue
HEMETAJUIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /. 1. Menaeneesa u crpoenus
atoMoB. CTpoeHue MeTamioB. MeTalanyeckas CBsI3b M METANIMYECKas KpUCTasIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHud wertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmoayyeHust MeTaioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTauibl: OJOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXACHHE B Ipupoae. Pusnueckne U XMMHUECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ilepuommueckoit
cucrteme xummuueckux snemeHTtoB JI. M. MeHneneeBa, cTpoeHHE MX aTOMOB, HaXOXICHHE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkuHeimune coeanHeHUs
KaJbpIus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuit: nonoxxenue B Ilepumonnyeckoil cucreme xumudeckux anemeHtoB J[. U.
MenzeneeBa, CTpOEHHE aToMa, HaxoKJAeHUe B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.



Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHTtoB J[. H.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoae. PU3HUECKUE U XUMHYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/lIOB W CIUIaBOB, UX (U3MYECKUMHU CBOMCTBAMH,
U3y4YEHUE PEe3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpeHUs 3Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHHUE  BUJEOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaGmrOIeHWE W ONMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KaJusl U Kaiblidg (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUAJIOB), UCCIe0BaHNnEe aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHeWIe MEeTalljibl U UX COCIMHEHUS.

XuMHSA U OKpYsKAKOLIas cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCIoyib30BaHUE
BEIIECTB U XHUMHMUYECKMX peakiuil B OwiTy. IlepBas momMomp Npu XUMHUYECKHX OXOTax u
OTPABJICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beniects, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0J0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 9 Kilacce OCYILIECTBISAETCA
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHSATHM,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(HKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SBJICHHE, MAPHUKOBBINA A(D(PEKT, TEXHOIOTHS, MaTEPHAITHI.

®dusnka: Marepus, aroMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUI 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIecTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPTaHMYECKUX COCTMHECHUIA https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bubmuoreka [JOK
Hroro o pasxery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BenecTBO M XUMHYECKHEe peaKu
[loBTOpEeHue u yrioyonenue 3HaHUN bubnmnorexka HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peaxuui https://m.edso0.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnuotexa [HOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
s | e s :
' DIICMEHTO PYHIEL -€pa 1 €e https://m.edsoo.ru/7f41a636
COEIIMHEHUS
06
23 sneviemron VA rpymnu, Aor docpop e T ,  DuGwore IOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
. JIEMEHTOB -Tpynmbl. YT "
. pyn poA https://m.edsoo0.ru/7f41a636
KPEMHUI U UX COEeANHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

31 06 . 4 bu6nmoreka [IOK
' HIHE CBOHCTRA METAILTOB https://m.edso00.ru/7f41a636
bu6nmmoreka [IOK
. 7 2
3.2 Baxxneinine MeTaIbl U UX COSIUHEHUS 16 1 httos://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemmecTBa 1 MaTepuaibl B )KU3HH YEI0BEKA 3 bubmorexa HOK
. TBAa U MaTepHUaibl B
B P https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IIOYPOYHOE NIVIAHUPOBAHUE
8 KJIACC
N KoanuectBo yacos Jlata JJIeKTPOHHBbIE HU(PPOBBIE
, Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYCHUS
padoThl padoThI pecypcbl
1 IIpenmer xumuu. Ponb xumuu B 1 bubmuoreka [JOK
JKM3HM YeaoBeKa. Tena U BemecTna 05.09.2023  https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeToax MO3HAHUS B bubmuoreka [JOK
XUMHUHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1

3 «[IpaBuna paboTs!l B 1abopaTopuu u bubmmorexa [IOK
npuéMbl 00paIieHus ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHHEM)

4 YucTrle BelllecTBa U CMECH. bu6mmoreka [JOK
Crioco0bl pa3ziesieHus: cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «IfaSILGJ'IeHI/Ie cﬁeceﬁ (Ha mpumepe Bubmiorexa LIOK

. 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIM )»
6 ATOMBI U MOJIEKYJIBI bubmorexa LIOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! bu6mmoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIIOKHBIE BEIIECTBA Bubmiorexa LIOK

28.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUE€HHE bubmorexa IOK

03.10.2023  https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa

10 BellecTB. XuMuyeckas popmyia. bubnnorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHAX 05.10.2023  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca.

11 OTHOCUTENBHAS MOJIEKYJISIpHAs Bubamorexa [OK

10.10.2023  https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10511 XMMUYECKOTO bubmuoreka [JOK

3JIEMEHTA B COCAUHCHHH 12.10.2023  https://m.edsoo.ru/ff0d350c
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KomnuectBo Bemectsa. Mouib.

bubmuoreka [JOK

13 MossipHast Macca 17.10.2023 = https://m.edsoo.ru/ff0d5230
14 duznyecKknue 1 XUMUYECKHe bubmuoreka [JOK
SIBJICHUS. XMMUYECKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yciIoBHS IPOTEKAHUS bubmuorexa [JOK
XUMHYECKUX PEaKIuii 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPaBHEHHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
Knaccudukanusa xumuaecknx
17 peaKumgI) (COGIEIIII/IHGHI/H[ pa3noKeHUs bubnmorexa LIOK
’ ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelnIeHus, o0OMeHa)
Boruncnenus KoiuyecTBa, Macchl
18 BELIECTBA [0 ypaBHeHI/I}IM’ bubmmorexa [IOK
N 14.11.2023  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUUKJIONETUCT. O606y;lleHI/Ie " bubmorexa IOK
. 16.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHHHA
20 KonTponbHnas padora Nel no Teme bubnuorexa [JOK
«BerecTBa U XUMUYECKUE PEAKIIUI» 21.11.2023  https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. Cocras
21 Bosfyy:a. Kucmopox — ameMeHT u bubmmorexa LIOK
23.11.2023  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
Du3nYeCcKue 1 XUMUIECKHE
99 CBOICTBA KHCIIOpOa (peaKiuu bubnmoreka [JOK
okwucienus, ropenne). [loustre 06 28.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
93 Crioco0bI MOTy4eHUsT KHCIIOPO/Ia B bubnmoreka [JOK
7a00paTOPUU ¥ MPOMBIIIUICHHOCTH. 30.11.2023  https://m.edsoo.ru/ff0d497a
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[Ipumenenue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOI
peaKuu, MOHSATUE O

bubmuoreka [JOK

24 TEPMOXMMHUYECKOM YPaBHEHHUH, 05.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TomauBo (HedThb, yroiab U METaH).

25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmmorexa [JOK

’ 07.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
IIpakTuueckas padora Ne 3 1o Teme
26 ((§OHWGHHG u zo6I/IpaHI/Ie Bubmiorexa LIOK
. 12.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOpPOJ1a, U3yYEHUE €T0 CBONCTBY

97 Boxopon — aneMeHT u mpocToe bubmmorexa [IOK
BellecTBo. HaxokaeHue B mpupoe 14.12.2023  https://m.edsoo.ru/ff0d4dd0
®dusnyeckue 1 XUMHIECKUE

28 cBOiicTBa BojopoJia. [Ipumenenue bubmmorexa LIOK

19.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
29 [ToHsATHE O KHCHIOTaX U COIAX Bubmorexa LIOK
21.12.2023  https://m.edsoo.ru/ff0d50d2

30 Crioco0sI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nabopaTtopuun 26.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 1o Teme

31 «ﬁonyqeﬁne " 1::06I/IpaHI/Ie BOZIOpO/A bubmmorexa LIOK

. ’ 28.12.2023  https://m.edsoo.ru/ff0d4f42
H3y4YEHUE €T0 CBONCTBY»

32 MomnsipHblii 00BEM ra30B. 3aKOH bubmuorexa [IOK
Asorapo 09.01.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUECTBA

33 BEIIIeCTBA ra3a 1o erc; W3BECTHOMY Bu6morexa LIOK

11.01.2024  https://m.edsoo.ru/ff0d55a0

KOJINYECTBY BEIIECTBA HIIU 00BbEMY
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Beruucnenus 00bEMOB ra3oB o

bubmuoreka [JOK

34 YPABHEHIIO PEALLIMN Ha 0CHOBE 16.01.2024  https://m.eds00.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUI Ira30B

35 duznyecKknue 1 XUMUYECKHe bubmuorexa [JOK
CBOMCTBa BOIbI 18.01.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoreka [JOK
UHIAKaTOpax 23.01.2024  https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeb.

37 HacrInmennrle 1 HeHaCHIIIIEHHBIE bu6mmoreka [JOK
pacTBOpBL. MaccoBast J0J1s BELIECTBA 25.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme

38 «lIpuroroBneHne pacTBOPOB C bubnnoreka [JOK
ompeeIEHHON MacCOBOM JI0NEH 30.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTponbHnas padora Ne2 no teme bubnuorexa [JOK
«Kucnopoza. Bogopoa. Boma» 01.02.2024  https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupUKaIus, bu6mmoreka [JOK
HOMECHKJIATypa 06.02.2024  https://m.edsoo.ru/ff0d664e
IlonyyeHue u XUMHUYECKHE CBOMCTBA

41 KI/?Cﬂy(:{TeHLDf OCHOBHLT: i S Bubmorexa LIOK

’ 08.02.2024  https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX OKCHJIOB

4 OcHOBaHHUsI: COCTaB, bubmuorexa [JOK
KJaccu(uKalus, HOMEHKIIaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca

43 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHUI 15.02.2024  https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarmus, bubmuoreka [JOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ff0dfee2
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[TomydyeHue 1 XMMHYECKHE CBOMCTBA

bubmuoreka [JOK

45 KHCIIOT 22.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIIATypa,
46 cnoco((SLII) rimyq)eﬂml XHMHquKI/Ie Bubmorexa IOK
. ’ 27.02.2024  https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
47 Penrenune skcriepuMeHTaNbHBIX 33124 bu6mmoreka [JOK
110 TeMe «OCHOBHBIE KJIACCHI 29.02.2024  https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
['eHeTHueckas CBSI3b MEXK
48 KJIaccaMu HeOpFaHI/I‘IeCKI/IHXy Bubmmorexa LIOK
. 05.03.2024  https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O00011IeHNE U CUCTEMATH3AIUS bu6mmoreka [JOK
3HAHUH 07.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 mo teme
50 "OCH(I))BHI)IG KJ'II:;CCBI HEOpPraHUYECKUX Brbmiorexa LIOK
o 12.03.2024  https://m.edsoo.ru/00ad9ela
COCUHCHUI
ITepBbie MOMBITKH KiIaCcCUDUKAIIMT
51 XI/II\I/)II/IIIGCKI/IX 3JICMCHTOB. ?Iomine 0 Bubnuotexa LIOK
14.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
50 Ilepronnueckas cucrema bubmuorexa [JOK
XUMUYECKHX dnemeHToB /1. U. 19.03.2024  https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoael, rpynmnsl, IOATPYIIILI bubamorexa IOK
’ ’ 21.03.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3ororsr 03.04.2024  https://m.edsoo.ru/00ada342
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CrtpoeHnue 3JIeKTPOHHBIX 000JI0UEK

bubmuoreka [JOK

= aromoB otementos Hepoarieckoit 04.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenpaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Mepuoaunyeckoii cucreme 1. 1. 09.04.2024  https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U MIPaKTUKU. [l bubmmorexa [IOK
U. MenneneeB — yuéHblii, memaror 11.04.2024  https://m.edsoo.ru/00ada96e
U TPpaXJaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHX 3JIEMECHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HNonHas xumuueckas CBs3b Bubmiorexa LIOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XMMU4eCKast bubnuorexa [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bub6nuorexa [IOK
XMUMHYECKasl CBA3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS BuGmorexa LIOK
30.04.2024  https://m.edsoo.ru/00adae?28
63 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK
peaxiuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU BuGmorexa LIOK
07.05.2024  https://m.edsoo.ru/00adb076
Konrponsnaas padbora Ne4 mo tem
65 «ng(I:ZHMe aT(I))sz)XI/IJI\\f/H/I‘-IeZK:SI ) Bubmorexa IOK
14.05.2024  https://m.edso0.ru/00adb486

CBA3b»
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66 Peseprublit ypok. O6o0mIeHnE U 1 bubmmorexa [IOK
CHCTEeMaTH3alKs 3HAHHUIA 16.05.2024  https://m.edsoo.ru/00adb33c
67 Pesepublit ypok. O6o01menue u 1 bubmmorexa [IOK
cHUCTEeMaTH3alus 3HAHU 21.05.2024  https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O0001ICHNE U 1 bubmuorexa [JOK
cHCTEeMaTH3alKs 3HAHHUHA 23.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcbl
[lepuoanueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHX 351eMeHToB J1. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena

, | e

. 07.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHMYECKUX BEIIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKON CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
«IToBTOpEHUE U yriyOneHue

5) . 1 1
3HAaHUI OCHOBHBIX pa3ZIeyioB Kypca 19.09.2023
8 Kiacca»
peardt P 21.09.2023  https://m.edsoo.ru/00adbch0
npU3HaKaM

;| e oot |
peari. 26.09.2023  https://m.edsoo.ru/00adbe9a
U TETEPOTreHHBIX PEaKLUAX

8 [ToHsITHE O XUMHYECKOM 1 bu6mmoreka [IOK
paBHOBecuH. PaKTOPHI, BIUSIOIINE 28.09.2023  https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYCCKOU pcakuuunu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBUTEIILHBIC PEAKIIUH 03.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 ,I[I/IC(I;)OI_II/IEII_II/II/I.pCI/IJ'ILHBIe U cia0ble bubmorexa HOK
05.10.2023  https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
10.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE MPEACTABICHHI bubmmoreka [JOK
00 3JIEKTPOINTHYECKOM 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOITHAITIN
XuMHUYecKre CBOMCTBA COJIeH B
13 CBETE MpeACTABICHUH 00 bubmmorexa [JOK
. 17.10.2023  https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
14 [TonsiTue 0 TuApOIU3E CoJen Bubmiorexa LIOK
19.10.2023  https://m.edsoo.ru/00add9d4
15 O06o01IeHne U cucTeMaTU3alus bubnmnoreka [JOK
3HAHUH 24.10.2023  https://m.edsoo.ru/00addd12
ITpakTnueckas padora Ne 1.
16 «5GHIGHI/I6 3KCI'IpepI/IMeHTaJ'IBHBIX Brbmiorexa LIOK
25.10.2023  https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubmuorexa [JOK
IHUCCOHannsl. XUMUUYECKHUE 09.11.2023  https://m.edsoo.ru/00addecO

peakuuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubmuoreka [JOK

18 raIoreHoB. XHMHECKHE CRoicTEa 14.11.2023  https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 ngiqecfns cgoﬁCTBa MI0JIy4Y€HUE Bubmorexa IOK
’ ’ 16.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 mo
20 TepMe «HonyqupI/Ie COJISTHOM bubnmorexa LIOK
. . 21.11.2023  https://m.edsoo.ru/00ade348
KHUCIIOTHI, M3YUCHHE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX peal}fmﬁ eCIi OuH Bubmmorexa LIOK
’ 23.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
aneMeHToB VIA-rpymnrsl 28.11.2023  https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
93 cepsl. Haxoxenue cepsl u eé bubnuoreka [JOK
COCJIMHEHUH B IPHUPO/IE. 30.11.2023  https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoaopoj, CTpOoeHHE
24 @Hznqefxgei, xninqecgne Brbmiorexa LIOK
. 05.12.2023  https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHas KHCIOTa
25 (bH3H§eCKHE u XI/II\I/I)I/I‘-IGCKI/IG ’ Bubmorexa IOK
. 07.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c06a bubnmnoreka [JOK
HOJTY4EHHS CEPHOM KHCIIOTHI. 12.12.2023  https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHNE
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OKPYKaroIlE Cpebl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuoreka [JOK

21 BBIXOJIa TIPOJIyKTa PEAKIIUU 14.12.2023  https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
s7eMeHTOB VA-rpymnmsl. A30T
28 paCHpOCTpaHeHI/IIe)}l; IpUpoIe , Bubmmorexa LIOK
’ 19.12.2023  https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AmMMuak, ero Gpu3nyecKue u
29 XUMHUYECKHE CBONCTBA, MMOTYYCHHE Bubmmorexa LIOK
’ 21.12.2023  https://m.edsoo.ru/00adf004
U IpUMEHEHHUE
IIpakTuueckas padora Ne 3 o
30 Tellawe «HOJ‘IY‘ICI—?I/IC aMMHaKa bubmorexa IOK
. ’ 26.12.2023  https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOWCTBY
31 A3oTHas KucioTa, €€ husnueckue bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA 28.12.2023  https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQUeCTBE MUHEPAIbHBIX
32 ynoOpeHnii. XuMudeckoe ’ Brbmiorexa LIOK
. 09.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCTMHEHHUSIMHU a30Ta
®dochop. Okcun docdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubmuorexa [JOK
U XUMHYECKHE CBOMCTBA, 11.01.2024  https://m.edsoo.ru/00adf68a
MOJTydeHUE
34 Hcnons3oBanue pochatos B bubnuorexa [IOK
Ka4eCTBE MHHEPATBbHBIX 16.01.2024  https://m.edsoo.ru/00adfc20
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yno0peHuil. 3arpsi3HeHue
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

bubmuoreka [JOK

3 HPHPOS, (bmmﬁicme 1 18.01.2024  https://m.edsoo.ru/00adfd9c
XHMHUYECKHUE CBOKCTBA
Okcuapl yriaepoaa, ux pusznueckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MPOOITSMBI bubmiorexa LIOK
’ 23.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYronpHas KACIIOTa U €€ COIU bubmmorexa LIOK
25.01.2024  https://m.edso0o.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o
38 teme "[lonydyeHne yriekucnoro bu6nuorexa [IOK
ra3a. KauectBeHHast peakius Ha 30.01.2024  https://m.edso0.ru/00ae027¢e
KapOoHaT-HoH"
[TepBoHaYaIbHBIC TTOHATHUS 00
39 OpfaHquCKHX BEIISCTBaX Kak O bubmmorexa LIOK
01.02.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenuuenus bubamorexa IOK
06.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
a1 Pemienne skcniepuMeHTaIbHBIX bubnuorexa [IOK
3aja4 1o TeMe «BakHeiinme 08.02.2024  https://m.edso0.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHCHUS
KontponbHas padora Ne3 mo teme
42 «BancII){eﬁmHe EeMeTaHHBI U UX bubmorexa LIOK
13.02.2024  https://m.edsoo0.ru/00ae0el8

COCOAUHCHUS
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OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB —
MeTa/uioB. Merajuindeckast CBs3b U

bu6mmoreka [JOK

43 METa/UTnYecKast KPUCTaNInIecKast 15.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYECKUN P bubmmorexa LIOK
. 20.02.2024  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crocoObl MoTydeHHs
MetasuioB. CrutaBel. BerauciaeHus
45 M0 YPaBHEHUSAM XUMHUYECKHUX Bubmmorexa LIOK
. 22.02.2024  https://m.edso0.ru/00ae1156
PEaKIIMii, €CIIM OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
27.02.2024  https://m.edso0.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
29.02.2024  https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kayus 05.03.2024  https://m.edsoo.ru/00ael4b2
49 [llenouno3eMeNbHBIC METAJIIBI — but6mmorexa [{OK
KaJILIIMA ¥ MarHui 07.03.2024  https://m.eds00.ru/00ael5e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmmorexa [IOK
12.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUM 14.03.2024
59 JKEcTKOCTh BOIBI M CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHUS 19.03.2024  https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o

bubmuoreka [JOK

>3 reMe "H{eCTKO(,:,T b BOABLHI METOAH 21.03.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil 03.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
THIPOKCHIA 04.04.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK
09.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnmoreka [JOK
xenesa (1) u xenesa (I11) 11.04.2024  https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH 16.04.2024
[IpakTuueckas padbora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bu6nuorexa [IOK
3a1ad4 1o reMe «BakHeilme 18.04.2024  https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COETUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
50 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK
COJEPXKUT pUMecH. Beruncienus 23.04.2024  https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa TIPOAYKTA
peaxiuu
61 O06o01IeHne U cucTeMaTHu3alus
3HaAHUU 25.04.2024
Kontponbnas pabota Ne4 o reme
62 «Baxknelme MeTamibl U UX 30.04.2024

COCOAUHECHU
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63 BemecrBa u marepuainsl B 1 bubmmorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA 02.05.2024  https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmmorexa [IOK
OKpYXKaroIIel CpeJibl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
9KOJIOTHYECKHX MPOOIIEM 14.05.2024  https://m.edsoo0.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 bubmmorexa [IOK
CHCTEMATU3ALMS 3HAHUN 16.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubmmorexa [IOK
CHCTEeMaTH3aIlHs 3HAHUH 21.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O600111eH1E U 1 bu6mmoreka [JOK
CHCTEMATU3ALMS 3HAHUN 23.05.2024  https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknmonepHoe o01iectBo «M31arenbcTBo
«IIpocsemenue»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o01iecTBo «M31aTeabcTBO
«ITpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus : ypoku B 8 kiacce : mocobue ansa yuaurens /H. H. 'apa

Xumus. Ypoku B 9 kiacce : mocobue ans yuutens /H. H. I'apa

I'apa H.H. Xumus: 3agaunuk ¢ «rmoMorHukoM»: 8-9 kiacceel / H.H. I"apa. - M.: IIpocBemenue.
I'apa H.H. Xumus. Paboune nporpammer. [lpeamernas nunust yueonukos I'.E. Pynsutuca,
@O.I". ®enpamana. 8-9 kmaccel/ H.H. I'apa. - M.: TIpocBemieHue.

Panenkuiit A.M. Xumusi: qunaktudeckuii Mmatepuai: 8-9 ki. / A.M. Paxeukwii. - M.:
IIpocsemenue.

I'abpycesa H.. Xumus: pabouas terpans: 8 ki. / H.U. I'abpycesa. - M.:

IIpocremienue.

I'abpycesa H.. Xumus: pabouas terpans: 9 ki. / H.M. ['aGpycesa. - M.: [IpocBenienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



